~“HIdROS

AIR COOLED WATER CHILLERS, CONDENSING UNITS AND
HEAT PUMPS WITH AXIAL FANS

LDK

SERIES

| ©11dROS

TECHNICAL MANUAL




LDK Air cooled water chillers /;H I d ROS

MTLDKGB 2 Rev. 102008



LDK Air cooled water chillers /;H I d ROS

MTLDKGB 3 Rev. 102008



LD K Air cooled water chillers

~“HIdROS

INDEX

Declaration of conformity

Aim and contents of this manual

How to keep this manual

Graphic symbols

Safety laws

General safety guidelines

Workers’ health and safety

Protective equipment

Safety signs

Technical characteristics

Technical data

LDK cooling capacity and compressors input power
LDK/HP heating capacity and compressors input power
LDK/CN cooling capacity and compressors input power
Evaporator pressure drops

Water pumps available static pressure
Free Cooling Capacity

Partial heat recovery capacity
Operation limits

Compressors capacity step controls
Corrections tables

Sound Data

Safety Device Setting

Electric data

Inspection

Lifting and handling

Location and minimum technical clearances
Hydraulic connections

LDK/FC Free cooling version

LDK / CN refrigerant connections
Refrigerant circuits

Unit display

Fan speed control

Electrical connections

Start up

Maintenance and periodic checks
Refrigerant circuit repair

Environment protection

Unit out of service

Fault finding

Dimensions

page 2

page 6

page 6

page 6

page 7

page 7

page 8

page 8

page 8

page 9

page 12
page 19
page 20
page 21
page 22
page 23
page 24
page 25
page 26
page 27
page 27
page 28
page 29
page 29
page 29
page 29
page 30
page 31
page 33
page 34
page 35
page 40
page 41
page 41
page 41
page 42
page 43
page 43
page 43
page 43
page 44

MTLDKGB 4

Rev. 102008



LDK Air cooled water chillers /;’H I d ROS

The LDK manual, contains any information that is needed for a correct use of the equipment while safeguarding operator safety,
according to what indicated in the actual directives on units safety.

AIM AND CONTENTS OF THIS MANUAL
This manual provides basic information on the installation, operation and maintenance off the LDK unit. It is addressed to machine
operators and it enables them to use the equipment efficiently, even if they do not have any previous specific knowledge of it.
This manual describes the characteristics of the equipment at the time it is being put on the market; therefore it may not capture later
technological improvements introduced by HIDROS SRL as part of its constant endeavour to enhance the performance, ergonomics,
safety and functionality of its products.

HOW TO KEEP THIS MANUAL
The manual must be always with the unit it refers to. It must be stored in a safe place, away from the dust and moisture. It must be
accessible to all users who shall consult it any time they are in doubt on how to operate the equipment.
HIDROS SRL reserves the right to modify its products and related manuals without necessarily updating previous versions of the
reference material. The customer shall store any updated copy of the manual or parts of it delivered by the manufacturer as an
attachment to this manual.
HIDROS SRL is available to give any detailed information about this manual and to give information regarding the use and the
maintenance of its own units.

GRAPHIC SYMBOLS

Indicates operations that can be dangerous for people and/or disrupts the correct operation of the
f i "_n, equipment..

Indicates prohibited operations.

Indicates important information that the operator must follow in order to guarantee the correct operation
of the equipment in complete safety
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SAFETY LAWS

The units single components or the complete units produced by HIDROS have been designed according to the actual CE and
national Directives. For the detailed list of the project technical Directives, refer to the CE declaration enclosed.

GENERAL SAFETY GUIDELINES
Before beginning to operate on LDK units every user must be perfectly knowledgeable about the functions of the equipment and its
controls and must have read and understood the information container in this manual.

It’s strictly forbidden to remove and/or camper with any safety device.

Any routine or not-routine maintenance operation shall be carried out when the equipment has been shut
down, disconnected from electric and pneumatic power source and after its pneumatic system has been
discharged.

Do not put your hands or insert screwdrivers, spanners or other tools into moving parts of the equipment.

The equipment supervisor and the maintenance man must receive training suitable for the performance of
their tasks in safety

Operators must know how to use personal protective devices and must know the accident-prevention
guidelines contained in national and international laws and norms.

> BB C
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WORKERS’ HEALTH AND SAFETY

The European Community has emanated some Directives about worker's safety and health which the employers have to respect
and make the others respect. For the detailed list, see the CE declaration enclosed.

Do not tamper with or replace parts of the equipment without the specific consent of the manufacturer.
The manufacturer shall have no responsibility whatsoever in case of unauthorised operations.

Using components, expendable materials or spare parts that do not correspond to those recommended
by the manufacturer and/or listed in this manual may be dangerous for the operators and/or damage the
equipment

The operator’s workplace must be kept clean, tidy and free from objects that may camper free
movements. Appropriate lighting of the work place shall be provided so as to allow the operator to carry
out the required operations safely. Poor or too strong lighting can cause risks.

Ensure that work places are always adequately ventilated and that aspirators are working, in good
condition and in compliance with the requirements of the laws in force...

PERSONAL PROTECTIVE EQUIPMENT

When operating and maintaining the LDK unit, use the following personal protective equipment.

Equipment: people who make maintenance or work with the unit, must wear an equipment in accordance
with the safety Directives. They must wear accident prevention shoes with anti-slip sole where the paving

is slippery.

Gloves: During the cleanings and the maintenance operations, it's necessary the use of appropriate
gloves. In case of gas recharge, it's compulsory the use of appropriate gloves to avoid the risk of
freezing.

Mask and googles: Respiratory protection (mask) and eye protection (goggles) should be
used during cleaning and maintenance operations.

SAFETY SIGNS

The equipment features the following safety signs, which must be complied with:

A\

General hazard

A\

Electric shock hazard

MTLDKGB
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TECHNICAL CHARACTERISTICS

Frame

All LDK units are made from hot-galvanised thick sheet metal, painted with polyurethane powder enamel at 180°C to ensure the best
resistance against the atmospheric agents. The frame is self-supporting with removable panels. All screws and rivets for outdoor
installations are in stainless steel. The colour of the units is RAL 7035.

Refrigerant circuit

The refrigerant gas used in these units is R407C. The refrigerant circuit is made by using international primary brands components
and according to I1SO 97/23 concerning welding procedures. Each refrigerant circuit is totally independent from the other. Any
incorrect operation of one circuit does not influence the other circuit. The refrigerant circuit includes:

liquid line manual shut-off valve,

sight glass,

filter drier,

thermal expansion valve with external equalizer,

electric expansion valve with electronic control to optimize the efficiency in part load conditions (option),

reverse cycle valve (for heat pump version only),

one way valve (for heat pump version only),

liquid receiver (for heat pump version only),

Schrader valves form maintenance and control,

pressure safety device (according to PED regulation).

Compressors

The compressors are scroll type, with crankcase heater and thermal overload protection by a klixon embedded in the motor winding.
They are mounted in a separate chamber in order to be separated from the air stream. The crankcase heater is always powered
when the compressors are in stand-by. The inspection is possible through the frontal panel of the unit that allows the maintenance of
the compressors even if the unit is working. The compressors used are all in tandem execution. This solution allows much higher
efficiencies in partial loads compared to the units with independent refrigerant circuits.

Condensers

The condensers are made of copper pipes and aluminium fins. The diameter of the copper pipes is 3/8” and the thickness of the
aluminium fins is 0,1 mm. The tubes are mechanically expanded into the aluminium fins to improve the heat exchange factor. The
geometry of these condensers guarantees a low air side pressure drop and then the use of low rotation (and low noise emission)
fans. The condensers can be protected by a metallic filter to be installed on request.

Fans

The fans are axial type with aerofoil blades. They are statically and dynamically balanced and supplied complete of the safety fan
guard according to EN 60335. They are mounted on the unit frame by interposition of rubber vibration dampers. The electric motors
are all at 6 poles (about 900 rpm) in the low noise versions, 8 poles (about 750 rpm) in the extra low noise versions. The motors are
directly driven with an integrated thermal overload protection. The protection class of the motors is IP 54.

Evaporators

The evaporators are made of AISI 316 stainless steel braze-welded plates type. From size 045 to size 152 are single water side
circuit, from the size 144 they are double circuit “cross flow” type. The use of these kinds of evaporators allows a massive reduction
of the refrigerant charge of the unit compared to the traditional shell-in-tube evaporators and increases the efficiency of the
refrigerant cycle in partial loads. The evaporators are factory insulated with flexible close cell material and can be equipped with
antifreeze heater (optional). Each evaporator is provided with a temperature sensor as antifreeze protection.
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Electric enclosure

The electric switch board is made according to electromagnetic compatibility norms CEE 73/23 and 89/336. The accessibility to the
board is possible after removing the front panel of the unit and the OFF positioning of the main switch. The moisture protection
degree is IP55. In all LDK units are installed, standard, the compressors sequence relay who disables the operation of the
compressor in case the power supply phase sequence is not the correct one (scroll compressors in fact, can be damaged if they
rotate reverse wise). The following components are also standard installed: main switch, magnetic-thermal switches (as a protection
of pumps and fans), compressors fuses, control circuit automatic breakers, compressor contactors, fan contactors, pump contactors.
The terminal board is supplied with voltage free contacts for remote ON-OFF , Summer / winter change over (heat pumps only) and
general alarm.

Microprocessors

All LDK units are supplied standard with microprocessor controls. The microprocessor controls the following functions: regulation of
the water temperature, antifreeze protection, compressor timing, compressor automatic starting sequence, alarm reset, potential free
contact for remote general alarm, alarms and operation leds. Upon request any microprocessor can be connected to a BMS system
for the remote control and management. The technical department is available to study, together with the customer, different
solutions using MODBUS; LONWORKS; BACNET or TREND protocols.

Control and protection devices

All units are supplied with the following control and protection devices: Return water temperature sensor, installed on the return
water line from the plant (12°C), antifreeze protection sensor installed on the outlet water temperature (7°C), high pressure switch
with manual reset, low pressure switch with automatic reset, high pressure safety valve, compressor thermal overload protection,
fans thermal overload protection, flow switch.
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OTHER VERSIONS

Unit with integrated hydraulic circuit (A versions)

The LDK chillers can be delivered as option, with a built in hydraulic kit that includes:

Water tank in different sizes (depending on the size of the unit), factory insulated with flexible close cell material and prepared for
the installation of antifreeze kit (option). The water tank is installed to minimize the inevitable fluctuations in the water temperature
due to the compressors starts and stops.

Water pump, centrifugal type, is available in single or double configuration. In this case one pump is running, one pump is in stand-
by. The change over can be manual (by manual selector installed in the electric box) or automatically controlled by the
microprocessor (option).

In the hydraulic circuit are also present the expansion vessel, the safety valve and the manual valves with fittings.

Heat pumps version (HP)

The heat pump versions are provided with a 4 way reverse cycle valve and are suitable to produce hot water up to a temperature of
45-50°C. They are always supplied with liquid receiver and a second thermostatic valve to optimize the efficiency of the refrigerant
cycle in heating and in cooling. The microprocessor is set for automatic defrost (in case of operation in severe ambient conditions)
and for summer/winter change over.

Free cooling version (FC)

The FREE COOLING option is a system designed to grant an important energy saving, when the cooling system is operating
continuously, also during the winter season (computer rooms, telephone exchange plants, etc.).The free-cooling device is using the
low ambient air temperature to cool down the water in the system. In some situations the chilled water can be even produced without
the work of the compressors with consequent massive reduction of electric power consumption. The FRE COOLING system is
composed by the following components:

Free cooling coil: It is essentially a heat exchanger made of copper tubes and aluminium fins with bleeding
valves.
Microprocessor control: Itis the “heart” of the system; it allows the correct control of all the parameters performing the

best efficiency of the system in the different ambient conditions.

3 way valve: It is an ON/OFF 3 way valve that opens or closes the FREE COOLING circuit depending on
the signal coming from the microprocessor control.

Head pressure control: It is a device that allows the correct condensing pressure in the refrigerant circuit when the
ambient conditions are low. In the units equipped with FREE COOLING system, this device
is composed by solenoid valves that close some refrigerant circuits in the condensing coil in
order to reduce its exchange capacity and to keep a suitable condensing pressure level.

Low noise version (LS)
The low noise version LS includes the complete insulation of the compressor vane with high density sound absorbtion material.

Extra low noise version (XL)

The extra low noise version is especially designed to be installed in applications where the sound level is the most important key.
The units are built with a special insulation of the compressor box and oversized condensing coils. The units are also equipped with
low rpm fan motors (8 poles).

Condensing unit version (CN)

The condensing unit version is supplied without refrigerant charge (only a nitrogen charge), without evaporator and thermostatic
valve. The microprocessor control is present in all units as well as the sight glass, filter drier, liquid line solenoid valve and the
refrigerant lines shut off manual valves.
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WATER CHILLERS AND HEAT PUMPS
LDKILS (Low noise version)

TECHNICAL DATA

Mod. 039 045 050 060 070 080 090 110
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity Kw 37,0 45,0 52,0 58,0 64,0 78,0 90,0 104,0
Compressors input power Kw 12,6 15,1 17,2 19,3 21,5 25,8 29,9 33,9
Water flow rate I/h 6490 7910 9290 | 10320 | 11520 | 13590 | 15650 | 18400
Water pressure drops Kpa 26,2 324 31,5 23,3 30,1 30,4 27,6 26,5
Heating capacity Kw 38,5 47,0 54,5 62,0 68,0 83,0 95,0 107,0
Compressors input power Kw 12,9 15,2 17,3 19,5 21,7 26,4 31,0 34,2
Water flow rate I/h 6630 8085 9460 | 10665 | 11695 | 14275 | 16340 | 18400
Water pressure drops Kpa 28,5 33,8 32,6 248 31,0 33,5 30,0 26,5
Free cooling capacity kW 43 43 43 45 70 72
Input power kW 14 14 14 1,4 2.1 2,1
Water flow rate I/h 9290 10320 | 11520 | 13590 | 15650 | 18400
Water pressure drops Kpa 90 96 17 131 87 85
Total input current (A version) A 324 36 374 40,1 428 52,6 62,0 67,5
Total peak current A 1214 | 1484 | 1544 | 1944 | 1940 | 2354 | 2651 275,1
Maximum input current A 39,4 454 494 54,4 59,4 69,4 81,1 91,1
Power suppy VIPh/Hz 400/3/50
Airflow m3/h | 10800 | 10800 | 18800 | 18800 | 18000 | 17280 | 28080 | 27000
Fans n°xkW | 2x0,37 | 2x0,37 | 2x0,69 | 2x069 | 2x069 | 2x0,69 | 3x0,69 | 3x0,69

type Scroll
Compressor
n° 2 2 2 2 2 2 2 2

Refrigerant circuit n° 1 1 1 1 1 1 1 1
Step controls n° 2 2 2 2 2 2 2 2
Sound power level (') dB(A) 77 77 79 79 80 80 82 82,5
Sound pressure level @ dB(A) 49 49 51 51 52 52 54 54,5
Water pump (option) Kw 11 1,1 11 11 1,1 15 1,5 2,2
Pump available pressure (option) kPa 165 160 141 125 110 150 130 150
Water tank capacity (option) | 180 180 300 300 300 300 530 530
Expansion vessel (option) | 18 18 18 18 18 18 18 18
Lenght mm 1870 1870 2608 2608 2608 2608 3608 3608
Width mm 850 850 1105 1105 1105 1105 1105 1105
Height mm 1406 1406 1759 1759 1759 1759 1759 1759
Weight (Standard configuration) Kg 570 590 710 725 760 810 1070 1150
Weight (Hydraulic kit configuration) Kg 730 750 880 895 930 980 1280 1360

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporator water temperature infout 12/7 °C.

Heating: ambient air temperature 8,3°C DB, 6,1 °C WB ; condenser water temperature infout 40/45 °C.

Free cooling: ambient air temperature 2°C; water inlet temperature 15°C, glycol 20%, nominal waterflow, compressors switched off.
(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to I1SO 3746.
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WATER CHILLERS AND HEAT PUMPS
LDKILS (Low noise version)

TECHNICAL DATA

Mod. 120 130 152 162 144 164 190 210
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kw 115,5 128 144 160 142 156 181 206,1
Compressors input power kW 38 421 46 51 47,3 51,7 59,7 67,8
Water flow rate I/h 20640 | 22190 | 24800 | 27600 | 24600 | 27180 | 31990 | 36290
Water pressure drops Kpa 29,4 30,0 3 36,3 30,8 36,0 39,6 42,7
Heating capacity kw 120,0 132,0 147,0 160,0 150,0 165,0 189,0 217,0
Compressors input power kW 38,5 429 51,0 55,0 48,1 52,8 60,6 68,4
Water flow rate I/h 20640 | 22700 | 25000 | 28000 | 25800 | 28380 | 32510 | 37320
Water pressure drops Kpa 29,4 31,3 33,0 39,0 33,8 39,2 40,9 45,1
Free cooling capacity kw 72 72 94 94 94 94 110 115
Input power kW 2,1 2,1 2,8 2,8 2,8 2,8 6 6
Water flow rate I/h 20640 | 22190 | 24600 | 27180 | 24600 | 27180 | 31990 | 36290
Water pressure drops Kpa 94 100 85 87 85 87 82 92
Total input current (A version) A 76,4 85,5 94,2 101,7 96,3 104,7 126,6 144,0
Total peak current A 3221 3331 336 383 290 304 351 369
Maximum input current A 102,1 113,1 1248 | 1353 | 1199 | 1383 | 1676 | 1856
Power supply VIPh/Hz 400/3/50
Airflow m3/h | 25920 | 25920 | 36000 | 34920 | 36000 | 34920 | 55800 | 55800
Fans n°xkW | 3x0,69|3x069|4x069 |4x069|4x069|4x069| 3x20 | 3x2,0

type Scroll
Compressor
n° 2 2 2 2 4 4 4

Refrigerant circuit n° 1 1 1 1 2
Step controls n° 2 2 2 2 4 4 4 4
Sound power level (! dB(A) 82,9 83,1 83,5 84 83,5 84 86 86
Sound pressure level @ dB(A) 54,9 55,1 55,5 56 55,5 56 58 58
Water pump (option) kW 2,2 2,2 2,2 3,0 2,2 3,0 3,0 3,0
Pump available pressure (option) kPa 120 130 105 180 105 180 140 110
Water tank capacity (option) | 530 530 530 530 530 530 670 670
Expansion vessel (option) | 18 118 18 18 18 18 18 18
Lenght mm 3608 3608 3608 3608 4108 4108 4708 4708
Width mm 1105 1105 1105 1105 1105 1105 1105 1105
Height mm 1759 1759 2179 2179 2179 2179 2262 2262
Weight (Standard configuration) Kg 1200 1230 1390 1580 1650 1700 1960 2050
Weight (Hydraulic kit configuration) Kg 1410 1440 1550 1740 1860 2000 2260 2350

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporator water temperature infout 12/7 °C.

Heating: ambient air temperature 8,3°C DB, 6,1 °C WB ; condenser water temperature infout 40/45 °C.

Free cooling: ambient air temperature 2°C; water inlet temperature 15°C, glycol 20%, nominal waterflow, compressors switched off.
(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to I1SO 3746.
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WATER CHILLERS AND HEAT PUMPS
LDKILS (Low noise version)

TECHNICAL DATA

Mod. 240 260 300 320 380 430 500
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kw 232 256 290 321 383 432 481
Compressors input power kW 76 84,2 924 100,6 126,4 138,7 150,9
Water flow rate I/h 41450 | 45240 | 49880 | 55200 | 65800 | 74300 | 82700
Water pressure drops Kpa 49,0 51,2 34 39 32 38 44
Heating capacity kW 2420 | 267,0 - - - -
Compressors input power kW 771 85,8 - - -- -
Water flow rate I/h 41000 | 44900 - - - -
Water pressure drops Kpa 49,0 51,0 - - - - -
Free cooling capacity kW 135 135 185 185 235 245 240
Input power kw 8 8 12 12 16 16 16
Water flow rate I/h 41450 | 45240 | 49880 | 55200 | 65800 | 74300 | 82700
Water pressure drops Kpa 115 118 107 121 113 121 141
Total input current (A version) A 160,2 178,4 2014 220 279,2 301,7 324,2
Total peak current A 431 453 510 534 582 641 672,5
Maximum input current A 2116 | 2336 | 2626 | 2872 362 393,5 425
Power supply VIPh/Hz 400/3/50
Airflow m3/h | 58800 | 58800 | 89000 | 88500 | 119000 | 118000 | 118000
Fans n°xkW | 4x20 | 4x2,0 6x2 6x2 8x2 8x2 8x2

type Scroll
Compressor
n° 4 4 4 4 6

Refrigerant circuit n° 2 2 2 2 2
Step controls n° 4 4 4 6
Sound power level (') dB(A) 89 89 90 90 91 91 91
Sound pressure level @ dB(A) 61 61 62 62 63 63 63
Water pump (option) kw 4,0 4,0 4 55 75 75 75
Pump available pressure (option) kPa 170 155 160 172 210 190 160
Water tank capacity (option) | 670 670 670 670 670 670 670
Expansion vessel (option) | 18 18 25 25 50 50 50
Lenght mm 4708 4708 4108 4108 4708 4708 4708
Width mm 1105 1105 2210 2210 2210 2210 2210
Height mm 2262 2262 2262 2262 2262 2262 2262
Weight (Standard configuration) Kg 2160 2480 3150 3220 3560 3650 3750
Weight (Hydraulic kit configuration) Kg 2460 2780 3590 3650 4050 4130 4230
Performances are referred to the following conditions:
Cooling: ambient air temperature 35 °C; evaporator water temperature infout 12/7 °C.
Heating: ambient air temperature 8,3°C DB, 6,1 °C WB ; condenser water temperature in/out 40/45 °C.
Free cooling: ambient air temperature 2°C; water inlet temperature 15°C, glycol 20%, nominal waterflow, compressors switched off.
(1): Sound power level according to ISO 3746.
(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.
MTLDKGB Rev. 102008
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WATER CHILLERS AND HEAT PUMPS
LDK / XL (Extra low noise version)

TECHNICAL DATA

Mod. 039 045 050 060 070 080 090 110
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kW 52 58 64 78 90 104
Compressors input power kW 17,2 19,3 215 25,8 29,9 33,9
Water flow rate I/h 9290 10320 | 11520 | 13590 | 15650 | 18400
Water pressure drops Kpa 31,5 23,3 30,1 30,4 27,2 26,5
Heating capacity kW 54,5 62,0 68,0 83,0 95,0 107,0
Compressors input power kW 17,3 19,5 21,7 26,4 31,0 34,2
Water flow rate I/h 9460 | 10665 | 11695 | 14275 | 16340 | 18400
Water pressure drops Kpa 32,6 248 31,0 33,5 30,0 26,5
Total input current A 374 40,1 428 52,6 62 67,5
Total peak current A 154,4 1944 194 2354 265,1 2751
Maximum input current A 494 54,4 59,4 69,4 81,1 91,1
Power supply VIPh/Hz 400/3/50
Airflow m3/h 24000 | 24000 | 24000 | 24000 | 35000 | 35000
Fans n° x kW 2x1,23 12x1,23 |12x1,23|2x1,23|3x1,23|3x1,23

type Scroll
Compressor
n° 2 2 2 2 2 2

Refrigerant circuit n° 1 1 1 1 1 1
Step controls n° 2 2 2 2 2 2
Sound power level (! dB(A) 76 76 78 78 79,5 79,9
Sound pressure level @ dB(A) 48 48 50 50 51,5 51,9
Lenght mm 2608 2608 2608 2608 3608 3608
Width mm 1105 1105 1105 1105 1105 1105
Height mm 1842 1842 1842 1842 1842 1842
Weight Kg 710 725 760 810 1070 1150

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporator water temperature infout 12/7 °C.

Heating: ambient air temperature 8,3°C DB, 6,1 °C WB ; condenser water temperature infout 40/45 °C.

(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.

MTLDKGB 14 Rev. 102008



LDK Air cooled water chillers /;H I d RO S

WATER CHILLERS AND HEAT PUMPS
LDK / XL (Extra low noise version)

TECHNICAL DATA

Mod. 120 130 152 162 144 164 190 210
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kw 115,5 128 144 160 142 156 181 206,1
Compressors input power kW 38 421 46 51 47,3 51,7 59,7 67,8
Water flow rate I/h 20640 | 22190 | 24800 | 27600 | 24600 | 27180 | 31990 | 36290
Water pressure drops Kpa 29,4 30,0 3 36,3 30,8 36 39,6 42,7
Heating capacity kw 120,0 132,0 147,0 160,0 150,0 165,0 189,0 217,0
Compressors input power kW 38,5 429 51,0 55,0 48,1 52,8 60,6 68,4
Water flow rate I/h 20640 | 22700 | 25000 | 28000 | 25800 | 28380 | 32510 | 37320
Water pressure drops Kpa 29,4 31,3 33,0 39,0 33,8 39,2 40,9 45,1
Total input current A 76,4 85,5 94,2 101,7 96,3 104,7 126,6 144
Total peak current A 3221 3331 336 383 290 304 351 369
Maximum input current A 102,1 113,1 1248 | 1353 | 1199 | 1383 | 1676 | 1856
Power supply VIPh/Hz 400/3/50
Airflow m3/h | 33000 | 33000 | 33000 | 33000 | 33000 | 33000 | 64000 | 62000
Fans n°xkW | 3x1,23{3x123|3x123|3x123[3x123|3x123|4x125|4x1,25

type Scroll
Compressor
n° 2 2 2 2 4 4 4

Refrigerant circuit n° 1 1 1 1 2 2
Step controls n° 2 2 2 2 4 4 4
Sound power level (! dB(A) 80,1 80,5 81 81,3 81 81,3 84 84
Sound pressure level @ dB(A) 52,1 52,5 53 53,3 53 53,3 56 56
Lenght mm 3608 3608 3608 3608 4108 4108 4708 4708
Width mm 1105 1105 1105 1105 1105 1105 1105 1105
Height mm 1842 1842 2262 2262 2262 2262 2262 2262
Weight Kg 1200 1230 1390 1580 1650 1700 1960 2050

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporator water temperature infout 12/7 °C.

Heating: ambient air temperature 8,3°C DB, 6,1 °C WB ; condenser water temperature infout 40/45 °C.

(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.
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CONDENSING UNITS
LDK/CN /LS (Low noise version)
TECHNICAL DATA

Mod. 039 045 050 060 070 080 090 110 120
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity Kw 43,0 52,0 61,0 67,5 75,5 90,0 103 120,5 | 1355
Compressors input power Kw 13,1 15,7 17,5 20,5 22,3 27,8 321 34,9 39,9
Total input current A 29,5 33,1 34,5 37,2 39,9 49,7 57,7 62,2 711
Total peak current A 116,6 | 143,5 | 150,5 | 190,5 | 1951 | 2283 | 2566 | 267,8 | 2928
Maximum input current A 32,7 38,5 445 49,1 53,7 58,1 70,6 81,8 90,3
Power supply VIPh/Hz 400/3/50
Airflow m3/h | 10800 | 10800 | 18800 | 18800 | 18000 | 17280 | 28080 | 27000 | 25920
Fans n°xkW|2x0,37 |2x0,372x0,69|2x0,692x0,69|2x0,69|3x0,693x0,69 |3x0,69
Compressors n° 2 2 2 2 2 2 2 2 2
Refrigerant circuit n° 1 1 1 1 1 1 1 1 1
Step controls n° 2 2 2 2 2 2 2 2 2
Sound power level (! dB(A) 77 77 79 79 80 80 82 82,5 82,9
Sound pressure level @ dB(A) 49 49 51 51 52 52 54 54,5 54,9
Lenght mm 1870 | 1870 | 2608 | 2608 | 2608 | 2608 | 3608 | 3608 | 3608
Width mm 850 850 1105 | 1105 | 1105 | 1105 | 1105 | 1105 | 1105
Height mm 1406 | 1406 | 1759 | 1759 | 1759 | 1759 | 1759 | 1759 | 1759
Weight Kg 545 560 690 705 740 790 1040 | 1120 | 1170

Mod. 130 152 162 144 164 190 210 240 260
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kW 146,0 | 163,0 | 181,7 | 1615 | 1775 | 210 239 273 | 2975
Compressors input power kW 45,2 46,4 50,5 50,9 55,6 62 73,8 79,8 90,4
Total input current A 80,2 88,9 96,4 91,0 994 | 1170 | 1344 | 1506 | 168,8
Total peak current A 301,3 | 331 377 | 2820 | 286,44 | 3316 | 3540 | 3915 | 4085
Maximum input current A 98,8 1198 | 130,0 | 111,8 | 116,2 | 1456 | 168,0 | 189,0 | 206,0
Power supply V/IPh/Hz 400/3/50
Airflow m3/h | 25920 | 36000 | 34920 | 36000 | 34920 | 55800 | 55800 | 58800 | 58800
Fans n°xkW|3x0,694x069 4x0,694x0694x069| 3x20 | 3x2,0 | 4x20 | 4x20
Compressors n° 2 2 2 4 4 4 4 4 4
Refrigerant circuit n° 1 1 1 2 2
Step controls n° 2 2 2 4 4
Sound power level (') dB(A) | 83,1 83,5 84 83,5 84 86 86 89 89
Sound pressure level @ dB(A) | 55,1 55,5 56 55,5 56 58 58 61 61
Lenght mm 3608 | 3608 | 3608 | 4108 | 4108 | 4708 | 4708 | 4708 | 4708
Width mm 1105 | 1105 | 1105 | 1105 | 1105 | 1105 | 1105 | 1105 | 1105
Height mm 1759 | 2179 | 2179 | 2179 | 2179 | 2262 | 2262 | 2262 | 2262
Weight Kg 1200 | 1300 | 1480 | 1610 | 1660 | 1910 | 2000 | 2100 | 2420

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporation temperature 5 °C.

(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.
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CONDENSING UNITS
LDK / CN/ XL (Extra low noise version)
TECHNICAL DATA

Mod. 039 045 050 060 070 080 090 110
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity Kw 61,0 67,5 75,5 90,0 103 120,5
Compressors input power Kw 17,5 20,5 22,3 278 32,1 34,9
Total input current A 336 363 | 390 | 488 570 | 6638
Total peak current A 1496 | 1896 | 1942 | 2274 | 2559 | 267.1
Maximum input current A 43,6 48,2 52,8 57,2 69,9 81,1
Power supply V/IPh/Hz 400/3/50
Airflow m3/h 24000 | 24000 | 24000 | 24000 | 35000 | 35000
Fans n°® x kW 2x1,23|2x1,23 |1 2x1,23 |2x1,23 | 3x1,23 | 3x1,23
Compressors n° 2 2 2 2 2 2
Refrigerant circuit n° 1 1 1 1 1 1
Step controls n° 2 2 2 2 2 2
Sound power level () dB(A) 76 76 78 78 79,5 79,9
Sound pressure level @ dB(A) 48 48 50 50 51,5 519
Lenght mm 2608 2608 2608 2608 3608 3608
Width mm 1105 1105 1105 1105 1105 1105
Height mm 1842 1842 1842 1842 1842 1842
Weight Kg 690 705 740 790 1040 1120

Mod. 120 130 152 162 144 164 190 210
Refrigerant R407C | R407C | R407C | R407C | R407C | R407C | R407C | R407C
Cooling capacity kw 1355 | 146,0 | 1630 | 1817 | 1615 | 1775 210 239
Compressors input power kW 39,9 452 46,4 50,5 50,9 55,6 62 73,8
Total input current A 75,7 84,8 88,9 96,4 94,4 102,8 | 123,8 | 1412
Total peak current A 2921 | 3006 | 331 377 | 2801 | 2845 | 3288 | 3512
Maximum input current A 89,6 98,1 119,8 130,0 109,9 114,3 142,8 | 1652
Power supply VIPh/Hz 400/3/50
Airflow m3/h | 33000 | 33000 | 33000 | 33000 | 33000 | 33000 | 64000 | 62000
Fans n®xkW |[3x123|3x1,23|3x123 | 3x123|3x123|3x1,23|4x1,25|4x125
Compressors n° 2 2 2 2 4 4 4 4
Refrigerant circuit n° 1 1 1 1 2 2 2 2
Step controls n° 2 2 2 2 4 4 4 4
Sound power level (') dB(A) 80,1 80,5 81 81,3 81 81,3 84 84
Sound pressure level @ dB(A) 52,1 52,5 53 53,3 53 53,3 56 56
Lenght mm 3608 3608 3608 3608 4108 4108 4708 4708
Width mm 1105 1105 1105 1105 1105 1105 1105 1105
Height mm 1842 1842 2262 2262 2262 2262 2262 2262
Weight Kg 1170 1200 1300 1480 1610 1660 1910 2000

Performances are referred to the following conditions:

Cooling: ambient air temperature 35 °C; evaporation temperature 5 °C.

(1): Sound power level according to ISO 3746.

(2): Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.
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LDK

COOLING CAPACITY AND COMPRESSORS INPUT POWER
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The cooling capacity and the compressors input power in different working conditions can be obtained by multiplying the nominal
values (PF, PA) with their respective correction factors. The diagram above indicates the correction factors; for each curve, the

relative ambient conditions, assuming that the difference between inlet and outlet cold water temperature is 5°C.
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LD K Air cooled water chillers
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Input power correction factor

Heating capacity correction factor
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The heating capacity and the compressors input power in different working conditions can be obtained by multiplying the nominal
values (PH, PA) with their respective correction factors. The diagram above indicates the correction factors; for each curve, the
relative hot water temperature produced is indicated, assuming that the difference between inlet and outlet water temperature is 5°C.
Capacities include the heating capacity lost due to the defrosting periods.
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COOLING CAPACITY AND COMPRESSORS INPUT POWER
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The cooling capacity and the compressors input power in different working conditions can be obtained by multiplying the nominal
values (PF, PA) with their respective correction factors.
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EVAPORATOR PRESSURE DROPS
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WATER PUMPS AVAILABLE STATIC PRESSURE

240 220

220 200 -

200 + 180 -

180 -™N\

160 -

160 140 -

120 \

140 \

120 100 -
100 - 80 -
80 - 60 -

60 ‘ ‘ 40 ‘
5000 10000 15000 20000 15000 20000 25000 30000
A: Ldk039,045,050,060,070 C: Ldk110, 120
B: Ldk080, 090 D: Ldk130, 144, 152
240 220
220 | [E] \
200 -
200 - [F] a
180 -
180 -
160 - 160
140
140
120
120
100 \
80 ‘ ‘ ‘ ‘ 100
20000 25000 30000 35000 40000 45000 50000 50000 60000 70000 80000 90000
E: Ldk162, 164,190,210 G: Ldk300, 320
F: Ldk 240, 260 H: Ldk380, 430, 500

MTLDKGB 22 Rev. 102008



LDK Air cooled water chillers /;H I d ROS

FREE COOLING CAPACITY

2,5 1

1,5

Return water temperature 15°C

Free cooling capacity correction factor FCC

0,5 -
0 T T T T T
-20 -15 -10 -5 0 5 10
Ambient air temperature (°C)

Mod. 039 045 050 060 070 080 090 110
Nominal Free cooling capacity kW 43 43 43 45 70 72

Mod. 120 130 152 162 144 162 190 210
Nominal Free cooling capacity kw 72 72 94 94 94 94 110 115

Mod. 240 260 300 320 380 430 500
Nominal Free cooling capacity kW 135 135 185 185 235 245 240

The nominal Free Cooling capacity is obtained when all compressors are OFF, the return water temperature from the system is 15°C
and the ambient temperature is 2°C. To calculate the free cooling capacity in different conditions please refer to the above diagram.
The FCC factor obtained by the diagram has to be multiplied by the nominal Free cooling capacity reported in the table.
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PARTIAL HEAT RECOVERY CAPACITY

Mod. 039 045 050 060 070 080 090 110
Partial heat recovery nominal capacity kW 9,5 12,8 13,0 15,0 15,3 18,5 215 24,8
Water flow Ih 1635 2200 2240 2580 2630 3190 3700 4270
Water pressure drops kPa 10 14 11 15 16 18 1 15
Mod. 120 130 152 162 144 162 190 210
Partial heat recovery nominal capacity kw 27,5 30,0 34,0 37,0 34,0 37,0 43,0 49,0
Water flow Ih 4730 5160 5850 6360 5850 6360 7400 8430
Water pressure drops kPa 13 18 18 25 18 25 1 15
Mod. 240 260 300 320 380 430 500
Partial heat recovery nominal capacity kW 55,0 61,5 69,0 76,0 91,5 102,8 114
Water flow Ih 9460 | 10570 | 11850 | 13000 | 15750 | 17700 | 19600
Water pressure drops kPa 19 25 20 25 25 29 35

The nominal value refers to an ambient temperature 35°C and outlet water temperature 50°C (Dt 5°C).
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Outlet water temperature °C

The heat recovery capacity in different conditions can be obtained multiplying the nominal capacity (See above), by the correction
factor indicated in the table.

WARNING: Partial heat recovery can only operates in cooling mode; in case of heat pump version in
heating mode it is necessary to isolate the heat recovery, otherwise the unit can be damaged. The
warranty will not be valid in case the heat recovery is not isolated.
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OPERATION LIMITS
60
50
_ 40
o
®
2
&
& 30 4
£
¥
3
©
=
B
= 20
o

Cooling mode

0 T T T T T T T 1
-20 -10 0 10 20 30 40 50

Ambient temperature (°C)

Evaporator water flow rate

The nominal water flow rate given by HIDROS is referred to a Dt of 5 °C. Maximum flow rate allowed is the one that presents a Dt of
3 °C: higher values may cause too high pressure drop. The minimum water flow rate allowed is the one presenting a Dt of 8 °C.
Insufficient values cause too low evaporating temperatures with the action of safety devices which would stop the unit.

Chilled water temperature (summer operation)
The minimum temperature allowed at the evaporator outlet is 5 °C. To work below this limit, the unit should need some structural
modifications. In this case contact our company. The maximum temperature allowed at the evaporator inlet is 20 °C.

Hot water temperature (winter operation)

Once the system is on temperature, water temperature at the condenser inlet does not have to be less than 25 °C: lower values
could cause incorrect working operation of the compressor and compressor failure may occur. The maximum water temperature at
the condenser outlet does not have to exceed 50 °C.

Ambient air temperature

The units are designed and manufactured to operate, in cooling, with ambient air temperature included in range of 20 to 43 °C If a
fan speed control is installed then the minimum ambient air temperature is -20°C. In winter operation (heat pump cycle) from -5°C to
20°C.
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COMPRESSORS CAPACITY STEP CONTROLS

Mod. Number of compressors
1 2 3 4 5 6
039 50% 50%
045 50% 50%
050 50% 50%
060 44% 56%
070 50% 50%
080 50% 50%
090 43% 57%
110 50% 50%
120 45% 55%
130 50% 50%
152 45% 55%
162 50% 50%
144 22,5% 22,5% 27,5% 27,5%
164 25% 25% 25% 25%
190 21,5% 21,5% 28,5% 28,5%
210 25% 25% 25% 25%
240 22,5% 22,5% 27,5% 27,5%
260 25% 25% 25% 25%
300 22% 22% 28% 28%
320 25% 25% 25% 25%
380 16,66% 16,66% 16,66% 16,66% 16,66% 16,66%
430 14,66% 14,66% 14,66% 18,66% 18,66% 18,66%
500 16,66% 16,66% 16,66% 16,66% 16,66% 16,66%
CORRECTION TABLES Operation with glycol
Glicol percentage | Freezing point (°C) CCF IPCF WFCF PDCF
10 -3,2 0,985 1 1,02 1,08
20 -7.8 0,98 0,99 1,05 1,12
30 -141 0,97 0,98 1,09 1,22
40 22,3 0,965 0,97 1,14 1,25
50 -33,8 0,955 0,965 1,2 1,33
CCF: Capacity correction factor
IPCF: Input power correction factor

WFCF:  Water flow correction factor
PDCF:  Pressure drops correction factor.

The water flow rate and pressure drop correction factors are to be applied directly to the values given for operation without glycol.
The water flow rate correction factor is calculated in order to maintain the same temperature difference as that which would be
obtained without glycol. The pressure drop correction factor takes into account the different flow rate obtained from the application of
the flow rate correction factor.

CORRECTION TABLES Different Fouling factors

Fouling factor 0,00005 0,0001 0,0002
CCF 1 0,98 0,94
IPCF 1 0,98 0,95
CCF=  Cooling capacity correction factor.
IPCF = Input power correction factor.
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SOUND DATA

WARNING: The sound pressure level of the standard versions without compressors vane insulation is
approx. 1,5 dB(A) higher than the equivalent low noise versions LS.

SOUND LEVELS LOW NOISE VERSION (LS)

Octave bands (Hz) Lw Lp
Mod. 63 125 250 500 1K 2K 4K 8K
dB dB dB dB dB dB dB dB dB dB(A) dB(A)
039/LS 90,1 81,3 75,2 73,7 72,6 67,2 63,8 54,7 90,9 77,0 49
045/LS 90,1 81,3 75,2 73,7 72,6 67,2 63,8 54,7 90,9 77,0 49
050/LS 92,1 83,3 772 75,7 74,6 69,2 65,8 56,7 929 79,0 51
060/LS 92,1 83,3 77,2 75,7 74,6 69,2 65,8 56,7 92,9 79,0 51
070/LS 93,1 84,3 78,2 76,7 75,6 70,2 66,8 57,7 93,9 80,0 52
080/LS 93,1 84,3 78,2 76,7 75,6 70,2 66,8 57,7 93,9 80,0 52
090/LS 95,1 86,3 80,2 78,7 77,6 722 68,8 59,7 95,9 82,0 54
110/LS 95,6 86,8 80,7 79,2 78,1 72,7 69,3 60,2 96,4 82,5 54,5
120/LS 96,0 87,2 811 79,6 78,5 731 69,7 60,6 96,8 82,9 54,9
130/LS 96,2 874 81,3 79,8 78,7 73,3 69,9 60,8 97,0 83,1 55,1
152/LS 96,6 878 81,7 80,2 79,1 73,7 70,3 61,2 974 835 55,5
162/LS 97,1 88,3 82,2 80,7 79,6 74,2 70,8 61,7 98,0 84,0 56
144/LS 96,6 87.8 81,7 80,2 791 73,7 70,3 61,2 974 83,5 55,5
164/LS 971 88,3 82,2 80,7 79,6 74,2 70,8 61,7 98,0 84,0 56
190/LS 99,1 90,3 84,2 82,7 81,6 76,2 728 63,7 99,9 86,0 58
210/LS 99,1 90,3 84,2 82,7 81,6 76,2 72,8 63,7 99,9 86,0 58
240/LS 102,1 93,3 87,2 85,7 84,6 79,2 75,8 66,7 102,9 89,0 61
260/LS 102,1 93,3 87,2 85,7 84,6 79,2 75,8 66,7 102,9 89,0 61
300/LS 1031 94,3 88,2 86,7 85,6 80,2 76,8 67,7 103,9 90,0 62
320/LS 1031 943 88,2 86,7 85,6 80,2 76,8 67,7 103,9 90,0 62
380/LS 104,1 95,3 89,2 87,7 86,6 81,2 77,8 68,7 104,9 91,0 63
430/LS 104,1 95,3 89,2 87,7 86,6 81,2 77,8 68,7 104.9 91,0 63
500/LS 1041 95,3 89,2 87,7 86,6 812 7738 68,7 104,9 91,0 63
SOUND LEVELS EXTRA LOW NOISE VERSION (XL)
Octave bands (Hz) Lw Lp
Mod. 63 125 250 500 1K 2K 4K 8K
dB dB dB dB dB dB dB dB Db dB(A) dB(A)
039/XL :
045/XL Not available
050/XL 89,1 80,3 74,2 72,7 71,6 66,2 62,8 53,7 89,9 76,0 48
060/XL 89,1 80,3 74,2 72,7 71,6 66,2 62,8 53,7 89,9 76,0 48
070/XL 911 82,3 76,2 74,7 73,6 68,2 64,8 55,7 91,9 78,0 50
080/XL 91,1 82,3 76,2 74,7 73,6 68,2 64,8 55,7 91,9 78,0 50
090/XL 92,6 83,8 .7 76,2 751 69,7 66,3 57,2 934 795 515
110/XL 93,0 84,2 78,1 76,6 755 70,1 66,7 57,6 93,8 79,9 519
120/XL 93,2 844 78,3 76,8 75,7 70,3 66,9 57,8 94,0 80,1 52,1
130/XL 93,6 84,8 78,7 77,2 76,1 70,7 67,3 58,2 944 80,5 52,5
152/XL 94,1 85,3 792 7,7 76,6 712 67,8 58,7 95,0 81,0 53
162/XL 944 85,6 795 78,0 76,9 715 68,1 59,0 953 81,3 53,3
144/XL 94,1 85,3 79,2 77,7 76,6 71,2 67,8 58,7 95,0 81,0 53
164/XL 944 85,6 79,5 78,0 76,9 71,5 68,1 59,0 95,3 81,3 53,3
190/XL 97,1 88,3 822 80,7 79,6 74,2 708 61,7 98,0 84,0 56
210/XL 97,1 88,3 82,2 80,7 79,6 74,2 70,8 61,7 98,0 84,0 56
240/XL
260/XL
300/XL
320/XL Not available
380/XL
430/XL
500/XL
Lw: Sound power level according to ISO 3746.
Lp: Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 3746.
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SAFETY DEVICE SETTING
Capacity Steps Capacity steps
. Reset
Device 2 4
Type
Set-point Differential Set point Differential
Control thermostat (summer) °C 10 2 9 3
Control thermostat (winter) °C 42 2 43 3
Anti-freeze thermostat °C 6 4 6 MANUAL
Electric heater thermostat °C 6 4 6 MANUAL
High pressure switch Bar 28 7 28 7 MANUAL
Low pressure switch Bar 0,7 1 0,7 1 MANUAL
Water safety valve (Optional) Bar 6 6
ELECTRIC DATA

Power supply V/~/Hz 400/3/50 Control board V/~Hz 24111750
Auxiliary circuit V/~/Hz 230/1/50 Fans power supply VI~Hz 400731750

Electric data may change for updating. It is therefore necessary to refer always to the wiring diagram inside the units.

WARNING: All this operation described in next chapters MUST BE DONE BY TRAINED PEOPLE ONLY.
Before every operation of servicing on the unit, be sure that the electric supply is disconnected.

INSPECTION
When installing or servicing the unit, it is necessary to strictly follow the rules reported on this manual, to conform to all the
specifications of the labels on the unit, and to take any possible precautions of the case. Not observing the rules reported on this
manual can create dangerous situations. After receiving the unit, immediately check its integrity. The unit left the factory in perfect
condition; any eventual damage must be questioned to the carrier and recorded on the Delivery Note before it is signed. HIDROS
must be informed, within 8 days, of the extent of the damage. The Customer should prepare a written statement of any severe
damage.

LIFTING AND HANDLING

When unloading the unit, it
is highly recommended to
avoid any sudden move in
order to protect refrigerant
circuit, copper tubes or any
other unit component. Units
can be lifted by using a
forklift or, in alternative,
using belts, being sure that
the method of liting does
not damage the lateral
panels and the cover. It is
important to keep the unit
horizontal at all time to
avoid damages to the
internal components.
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LOCATION AND MINIMUM TECHNICAL CLEARANCES
LDK units are designed for external installation: any cover over the unit and location near trees (even if they partially cover the unit)
must be avoided in order to prevent air by-pass. It is advisable to create a proper basement, with a size similar to unit foot-print. Unit
vibration level is very low: it is advisable however, to fit a rigid rubber band between basement and unit base-frame. If it is the case, it
is possible to install anti-vibration mounts (spring or rubber), to keep vibrations at a very low level. Absolute care must be taken to
ensure adequate air volume to the condenser. Re-circulation of discharge air must be avoided; not observing this point will result in
poor performance or activation of safety controls. For these reasons it is necessary to observe the following clearances:

Mod. A B c D E
039-045 1000 800 800 800 3000
050-060-070-080 1500 800 800 800 3000
090-110-120-130 1500 1000 1000 1000 3000
152-162-144-164 1500 1000 1000 1000 4000
190-210-240-260 2000 1000 1000 1000 4000

Mod. A B c D E
300-320-380-430-500 2000 1000 2000 2000 5000

WARNING: The equipment should be installed so that maintenance and/or repair services be possible.
The warranty does not cover costs due to lifting apparatus and platforms or other lifting systems
required by the warranty interventions.
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WARNING: All the maintenance operation must be done by TRAINED PEOPLE only.

WARNING: Before any service operation on the unit, be sure that the electric supply is disconnected.

WARNING: Inside the unit some moving components are present. Be very careful when operating in their
surroundings even if the electric supply is disconnected.

WARNING: The top shell and discharge line of compressor are usually at high temperature level. Be very
careful when operating in their surroundings.

WARNING: Aluminium coil fins are very sharp and can cause serious wounds. Be very careful when
operating in their surroundings

WARNING: After servicing operation close the unit with cover panels, fixing them with locking screws

HYDRAULIC CONNECTIONS

Unit water pipe-work must be installed in accordance with national and local regulation, pipes can be made either in steel ,
galvanized steel or PVC. Pipes have to be designed depending on the nominal waterflow and the hydraulic pressure drops of the
system. All pipes must be insulated with closed-cell material of adequate thickness. The chiller has to be connected to the piping by
using flexible joints. Piping should include:

. Temperature and pressure gauges for the ordinary maintenance or servicing operations.
. Shut-off manual valves to separate the unit from the hydraulic circuit.

o Metallic filters to be mounted on the inlet pipe with a mesh not larger than 1 mm.

. Vent valves, expansion tank with water filling, discharge valve.

WARNING: Unit water inlet must be in correspondence with the connection labelled: "USER WATER IN”,
otherwise the heat exchangers may freeze.

WARNING: It is compulsory to install on the USER WATER IN connection a metallic filter with a mesh not
larger than 1 mm. The presence of the filter is to be considered mandatory, the warranty will no longer be
valid if it is removed. The filter must be kept clean, so make sure it is clean after the unit has been
installed, and then check it periodically.

WARNING: All units are factory supplied with the flow switch ( it is factory installed in the “A” versions,
supplied loose in the standard versions). The flow switch MUST BE INSTALLED on the water outlet
connection (labelled USER WATER OUT); If the flow switch is altered, removed, or the water filter should
not be present on the unit, the warranty will be invalidated. Please refer to the wiring diagram for flow
switch electric connections.

MTLDKGB
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A System filling group H Vent valve
B Thermometer | Water tank Drainage valve
c Flexible connection L Water pump
D Ball shut-off valve M One way valve
E Water strainer N Evaporator
F Expansion vessel (o] Flow switch
G Safety valve P Water tank
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LDK/FC FREE COOLING VERSION
The free cooling versions can operate in 3 different working modes. The free-cooling coil is installed in series with the water chiller
evaporator; the 3 way valve controls the water flow through the coil. When the ambient temperature is lower than the return water
temperature the microprocessor allows the water flow to pass through the free-cooling coil first, then through the evaporator.

Cooling mode (Summer operation) Ambient temperature is higher than the return water temperature. In this case, the ambient
conditions are not suitable to allow Free Cooling operation; the 3 way valve is closed and the water flow passes to the evaporator
where it is cooled. The compressors, fans, and the water pump are activated; the unit operates like a normal liquid cooler.

Free cooling mode (Winter operation) Ambient temperature is much lower than the return water temperature. In this case, the
ambient conditions are suitable to allow Free Cooling operation; the 3 way valve opens and the water flow passes into the free
cooling coil where the ambient conditions are sufficient to give the total required load. In this case the pump and the fans are in
operation, while the compressors are stopped. In this case, the free cooling system works in substitution of the water chiller.

Cooling mode + Free cooling (Mid-season operation) Ambient temperature is lower than the return water temperature. In this
case, the ambient conditions are suitable to allow Free Cooling operation; the 3 way valve opens and water flow passes into the free
cooling coil although the ambient conditions are not sufficiently low to give the total required load. The microprocessor control then,
activates the compressors (Pump and fans are already in operation) to satisfy the required load. In this case the free cooling system
works in integration of the water chiller. In such conditions also the head pressure control device is activated.

A System filling group L Water pump

B Thermometer M One way valve

C Flexible connection N Evaporator

D Ball shut-off valve (o] Flow switch

E Water strainer P Water tank

F Expansion vessel Q Condensing coil
G Safety valve R Free cooling coil
H Vent valve S 3 Way valve

|

Water tank Drainage valve
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LDK/CN REFRIGERANT CONNECTIONS

Condensing unit (CN versions) must be connected to the indoor unit by refrigerant lines. The condensing units are supplied without
refrigerant charge and filled with nytrogen. All models are supplied with microprocessor control.

On split-system applications, piping layout is determined by sections location and building structure. Piping should be as shorter as
possible in order to reduce pressure drops in refrigerant circuit and the refrigerant charge in the system. Maximum admitted pipe

length is 30 meters.

Motocondensing unit installed at a higher
level than the evaporation section:

a)

b)

On the rising vertical pipes, oil traps should
be fitted every 6 metres to allow oil
circulation in the system;

Install a collection pit immediately
downstream from the bulb of the
thermostatic valve;

On horizontal suction pipelines a minimum
1% slope should be allowed in order to let
the oil easily come back to compressor.
Pipelines diameter can be read in Table Il
depending on the unit size and the length of
refrigerant pipelines.

Motocondensing unit installed at a lower
level than the evaporation section:

a)

Install a liquid trap on suction line at the
evaporator outlet whit the same height of the
evaporator so that liquid refrigerant, when
the system is not running, will not fall into
COmMpressor;

Install a collection pit immediately
downstream from the bulb of the
thermostatic valve so that liquid refrigerant,
when the system is not running, can be
collected by this pit. In this way, when the
compressor is turned on, the rapid
evaporation of the coolant fluid in the pit, will
not affect the bulb of the thermostatic valve;
On horizontal suction pipelines a minimum
1% slope should be allowed in order to let
the oil easily come back to compressor.

MTLDKGB
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Refrigerant line diameters for “CN” versions

Distance [m] 10 20 30
M Suction Liquid Suction Liquid Suction Liquid
od.
[mm] [mm] [mm] [mm] [mm] [mm]
039 35 18 35 18 35 18
045 35 22 42 22 42 22
050 35 22 42 22 42 22
060 42 22 42 22 42 22
070 42 28 42 28 54 28
080 42 28 42 28 54 28
090 54 28 54 28 54 28
110 54 28 54 28 54 28
120 54 35 54 35 54 35
130 54 35 67 35 67 35
152 54 35 67 35 67 35
162 54 35 67 35 67 35
144 42 28 42 28 54 28
164 42 28 42 28 54 28
190 54 28 54 28 54 28
210 54 28 54 28 54 28
240 54 35 54 35 67 35
260 54 35 67 35 67 35
300
320
380 Contact the company
430
500
Refrigerant charge for liquid line
Liquid line diameter Refrigerant charge g/m Liquid line diameter Refrigerant charge g/m
18 mm 220 28 mm 590
22 mm 360 35mm 890
Cooling capacity correction factors
Mod. Refr. Line 0 mt. Refr. Line = 10 mt. Refr. Line 20 mt. Refr. Line 30 mt.
LDK/CN 1 0,98 0,96 0,95
REFRIGERANT CIRCUITS

REFRIGERANT CIRCUIT LDK039 - 260

Tl =y [ O

——

o | CcN
SHP O DbsP
10 BPH
CH O
0—e
) |
MC
aL

EV l

‘ ol i B g

YL \ FL CH SV

EXV
BTI i BTO o
T SFW
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REFRIGERANT CIRCUIT LDK300 - 320

MFA
SLP SHP &
MFC
CN
EV
‘ ExV vV YL FL CH sV
BTI BTO o
SFW
REFRIGERANT CIRCUIT LDK380 - 500
MFA
SLP SHP &
MFC
CN

EV

EXV IV Z>L FL CH SV

BTI BTO

SFW

5> —c
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REFRIGERANT CIRCUIT LDKO039/HP - 260/HP

SLP SHP

VRV F
C
NC %5\‘0 -

EXV

LR

REFRIGERANT CIRCUIT LDKO039/CN - 260/CN

fEMFA
——° 8.8
|
|
|
|
|

CN

VBP
¢
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REFRIGERANT CIRCUIT LDK039/FC - 260/FC

fiMFA
i MFC

ok
YMI VR
T en
MC YME > E
VR
YRD qX qX YRR
SM1  SM2
u
,%
‘ EXV
BTI BTO ‘
SFW
REFRIGERANT CIRCUIT LDK300/FC - 320/FC
MFA
SLP &
g MFC
NS
SV YMI VR
10 (
YME -
sv VR
<

SM1  SM2
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REFRIGERANT CIRCUI LDK380/FC - 500/FC

i MFA
i MFC

YMI VR
YME - (
oL VR

SM1  SM2

BPH | High pressure transducer SFW | Flow switch
BTI Water inlet sensor SHP | High pressure switch
BTO | Water outlet sensor SLP | Low pressure switch
CH Pressure plug SM Free cooling condensing pressure switches
CND | Condenser sV Manual valve
DSP | Partial heat recovery VBP | Hot gas By-pass valve
EV Evaporator VR One way valve
EXV Expansion valve VRL | One way valve
FL Liquid line filter VRV | 4 way Reverse cycle valve
10 Oil sight glass VSH | Safety valve
v Refrigerant sight glass YL Solenoid valve
LG Hot gas Injection valve YME | Free cooling solenoide valve
LR Liquid receiver YMI Free cooling solenoide valve
MC Compressor YRD | Free cooling solenoide valve
MFA | Axial fan YRR | Free cooling solenoide valve
MFC | Centrifugal fan O Option
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UNIT DISPLAY

MODELS 039+162

-8808%50:

88:88 & = w

MODELS 144 =500

FREE COOLING VERSIONS (All sizes)
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FAN SPEED CONTROL (optional)
If unit operation below 20 °C is required, fan speed control must be present in the unit. This device will allow unit operation under
low ambient temperature, by reducing condenser air flow and obtaining in this way permissible operating parameters. This device
can be used as well to reduce unit sound level emission when ambient temperature is decreasing (i.e. during night time).

WARNING: Fan speed control is factory pre-set. The values must never be modified

ELECTRICAL CONNECTIONS
It must be verified that electric supply is corresponding to the unit electric nominal data (tension, phases, frequency) reported on the
label in the front panel of the unit. Power connections must be made in accordance to the wiring diagram enclosed with the unit and
in accordance to the norms in force. Power cable and line protection must be sized according to the specification reported on the
form of the wiring diagram enclosed with the unit.

WARNING: The line voltage fluctuations can not be more than £5% of the nominal value, while the voltage
unbalance between one phase and another can not exceed 2%. If those tolerances should not be
respected, please contact our Company.

WARNING: Electric supply must be in the limits shown: in the opposite case warranty will terminate
immediately. Before every operation on the electric section, be sure that the electric supply is

disconnected.

WARNING: The Flow switch must be connected following the indication reported in the wiring diagram.
Never bridge the flow switch connections in the terminal board. Guarantee will be invalidated if flow
switch connections are altered or not properly made.

START UP
Before start-up
Check that all power cables are properly connected and all terminals are hardly fixed.
The voltage at the phase R S T is the one shown in the unit labels.
Check that there is not any refrigerant leakage.
Check that crankcase heaters are powered correctly.
Check that all water connections are properly installed and all indications on unit labels are observed.
The system must be bleed off in order to eliminate any air.
Before proceeding to start up check that all the cover panels are re-located in the proper position and locked with fastening
SCrews.

WARNING: Crankcase heaters must be powered at least 12 hours before start up by closing the main
switch (heaters are automatically supplied when main switch is closed). The crankcase heaters are
working properly if after some minutes the compressor crankcase temperature is about 10+15°C higher
than ambient temperature

Start up
Please refer to the microprocessor manual enclosed with the unit.

If the unit should not start:
e Check that the control thermostat is set to the correct value.

WARNING: Do not modify internal wiring of the unit otherwise warranty will terminate immediately.
WARNING: for heat pump versions, the summer/winter operation must be selected at the beginning of the

related season. Frequent change over of the seasonal operation mode must be avoided in order to
prevent severe damage to compressors.
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Controls during unit operation

o Check the fans rotation. If the rotation is incorrect, disconnect the main switch and change over any two phases of the incoming
main supply to reverse motor rotation:

o Check that water temperature at evaporator inlet is near to the set point of the control thermostat.

o For “A” version units (units with pumps and storage tank) if the motor driven pump should be noisy, slowly close discharge shut-
off valve until normal working conditions are restored. This trouble may occur when system pressure drop is quite different from
pump available pressure.

Refrigerant charge checking

o After few hours the unit is working, check that sight glass shows a green colour core: if the core is yellow moisture would be
present in the circuit. In this case it is necessary circuit dehydration to be carried out by qualified people only. Check that at the sight
glass there is no continuous vapour bubbles presence. In this case additional refrigerant charge could be required. It is however
allowed the presence of few vapour bubbles.

o Few minutes after the start up, working on summer operating mode (cooling), check that condensing temperature, is
approximately 15 °C higher than condenser inlet air temperature. Check moreover that evaporation temperature is bout 5 °C lower
than the evaporator outlet temperature.

o Check that refrigerant superheat on the evaporator is about 5-7 °C

o Check if refrigerant sub-cooling on the condenser is about 5-7 °C.

Unit switch OFF
Please refer to the microprocessor manual enclosed with the unit.

WARNING: Never switch off the unit (for temporary stop), by opening the main switch: this component
should be used only to disconnect the unit from power supply when the current is not passing through,
i.e. when the unit is in OFF mode. Moreover, with no supply to crankcase heater, at the unit start up,
compressor could be seriously damaged.

MAINTENANCE AND PERIODIC CHECKS

WARNING: All operations described in this chapter MUST BE DONE BY TRAINED PEOPLE ONLY. Before
every operation of servicing on the unit, be sure that the electric supply is disconnected. The top shell
and discharge line of compressor are usually at high temperature level. Be very careful when operating in
their surroundings. Aluminium coil fins are very sharp and can cause serious wounds. Be very careful
when operating in their surroundings. After servicing operation close the unit with cover panels, fixing
them with locking screws.

It is a good rule to carry on periodic checks in order to verify the correct operation of the unit.

o Check that safety and control devices work correctly as previously described (monthly).

o Check all the terminals on the electric board and on the compressor are properly fixed. Periodic cleaning of the sliding terminals
of the contactors should be done.

o Verify refrigerant charge checking sight glass (monthly).

o Check there is no oil leakage from compressor (monthly).

o Check there is no water leakage in the hydraulic system (monthly).

o If the unit is to be expected to be stopped for a long period, unit hydraulic circuit should be emptied from all the tubes and heat
exchanger. This operation is compulsory if, during seasonal stop, ambient temperature is expected to go down below the freezing
point of employed mixture (typical seasonal operation).

o Check flow switch proper working (monthly).

o Check compressor crankcase heater proper supply and functioning (monthly).

o Clean metallic filters on water pipings (monthly).

o (Clean finned coils metallic filters with compressed air in the opposite direction of the air flow. If filters should be fully clogged,
clean them with a water jet (monthly).

e -Check mounting of fan blades and their balancing (every 4 months).

o Check the colour of the sight glass core (green=no moisture, yellow=moisture present): if it has a yellow colour, change the
refrigerant filter (every 4 months).
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REFRIGERANT CIRCUIT REPAIR
In the case that refrigerant circuit should be discharged, all the refrigerant must be recovered with proper machines. The
system must be charged with nitrogen, using a gas bottle with a pressure reducing valve, until 15 bar pressure is reached. Any
eventual leakage must be searched with a bubble leak finder. In case bubbles appear discharge the circuit before welding with
proper alloys.

WARNING: Never use oxygen instead of nitrogen: explosions may occur.

ENVIRONMENT PROTECTION

According to European norms dealing with the use of depleting stratospheric ozone substances, it is forbidden to release
refrigerants fluids in the atmosphere. They must be redelivered to the seller or to proper gathering points at the end of their
operating life. Refrigerant R407C is mentioned among controlled substances and for this reason it must be subjected to said norms.
A particular care is recommended during service operations in order to reduce as much as possible any refrigerant loss.

UNIT OUT OF SERVICE
Once the unit is arrived at the end of its life and needs to be removed or replaced, the following operations are recommended:
o the unit refrigerant has to be recovered by trained people and sent to proper collecting centre;
o compressor lubricating oil has to be recovered and sent to proper collecting centre;
e the frame and various components, if not usable any longer, have to be dismantled and divided according to their nature;
particularly copper and aluminium, which are present in conspicuous quantity in the unit. These operations allow easy material
recover and recycling process, reducing environmental impact.

FAULT FINDING
Please refer to the unit microprocessor manual.

MTLDKGB 42 Rev. 102008



4 OLVOdVIN

18pIO-aUIp) Aq pesiosyo/ols] uewsyeiqa/sia | ‘mesp Aq paoeday/sip [ep IS0 ‘Me1p 90e|day/'SIP || IS0
pJO-auIplO q POXO8YD/OISIA : ) DA\U a p AQ pade|day/ sIp |ep S p ._ o/ .U_ S 37IS NO AINO/AINOVL NS 070S O
@m 147 0€'} |99\ jeayg |90/0L/EO| V G900 Malas VNOILdO/FT¥NOIZdO &

‘wlo4 | aeog/eedss P olj6o4 aleq/ereq ‘NY Buimesgsoubasig

G¥0 - 6£0 ¥AT ONIMYHA TYNOISNIWIA ¥ITIHD ¥ILVYM
G¥0 - 650 ¥A1 IHOLVHIOIYATY TTWNOISNIWIA VINIHOS | [ 1y <iinn 15000 watvm simsn

uoleuUIWOUB/BUOIZBUILIOUS( JINILN YNOOV VLI0SN

21no

NARR-| 1371N0 d3LVM d3sSNn

3IN3LN VNOOV viiosn |1

JJL LY 13TINI Y3LVYM "3sSN
FINILN VNOIVY OSSTHONI
1371N0 dIv

V1VANVYIN

GlLe G2 NOILONS v
Sl INOIZVHIdSY
X0d TvOoIld10313
oy 10 3 00141173 0davNo
£9 19 13Nl ATddNS ¥43IMOd
VOId11373 INOIZVININITY OSSTIONI
T3NVd NOILO3dSNI

INOIZ3dSI 1A ITTINNVd

NI

Ll

INIYd1004
VHy3L Y VINOHdAI

Gl8
0S8

L) ¢9

40) (o) —

Ll

0481

c09

® ® © A_T@ ®

= = |0 .%

€9rl
0L¢L

8.V Gll

©/

! WLINN 3LINOYS M3IIAXOVE
ZS cve VLINN OY¥13d

&

Gl

sjeg/eieq

uewssyeiq/ sl

Aq pex0eyH/0ISIA

uondLoSap MBINSY/EOIPOW BUOIZIIDSa(




900Z/2V/L0-00 ASH-LOOI “IYDHAUOD-ME] JO SWIB} 84} O} UOKDNPOIUR) USPPIGIOL “UIYSIOJSHADIU PEAIDSTY | JYDLAUOD-8008] 1P IULWS) 1B EIEI9IA SUOIZNPOIULY "BJEAIDSH BI91U0Id

JapiO-8uIpIO

Aq pexoeyD/oISIA

uewsyeiq/sia | ‘melp Aq peoejdey/sip |ep '1s0S

‘Mmeup aoejday/ sIp |1 1S0S

S5 | T

Ovil 1oy
a|eog/ele0s :

Jeeus | 90/60/€ 1
olbo4 | @ejeqg/ereqa

v

‘AOY

3ZIS NO ATINO/AITOVL NS 0708 O

geooMaii-as TYNOILJO/ATVNOIZAO &

Buimesqg/oubssiq

08-0£-09-0G MA1 ONIMVYHA TVNOISNINIA 43711HO d3LVM
08-0£-09-0G MA1 JH01LVHIOId43d FTVNOISNINIA VINIHOS

uoljeulwIOUSg/auUoIZEUIWLOUS]

(o2}
o

9.6

09
8¢
A

I
9961

=N
=N

M3IA LINOY4 O,

€61

WV1INN 3INO¥A G

6G.1
o
Z
[ip)

N
[e5]

|

(O

18)

©)

|

Vi@ 404 9N

INI4d1004
YHH31 v VINOHdNI

009 oool 008

00€

W/ L" S V/MAT SLINN 13T7LNO0 ¥31VM °3SN
V /A7 INOISH3A JINILN YNOIV VLIOSN

clNO

WC/L L MAT L31LN0 Y31VM 43sn
Md7 31INILN YNOIV V1IOSN

11NO

«/L 1" L3N I31LVM °3Sn
JLINILN YNOIV OSSIHONI

NI

1371N0 HIV
VLIVANVIN

NOILONS
INOIZVHIdSY

X04 IvOId.L03714

| OOIdL1173 0d4avno

13INI AlddNS 43aMOd
VOId11373 INOIZVLINIWITY OSSTHONI

T3ANVd NOILO3IdSNI
ANOIZ3AdSI 1A ITTANNVd

SoLL

o

°

009

900}
v
/

4 Z1no

996

- ®© — M3IANMOVE
GoLL V1INN Od13d

REV

ajed/eied

uewsyeiq/sia

Aqg paxoayD/0ISIA

uondLOSep MBIASY/EDIJIPOW BUOIZIIOSe(




J8piO-auIpIO Aq pexoay9/oisin

4 OLVOdVIN

uewsyeid/sid

‘melp Aq paoejday/sip [ep 1S0S

‘melp aoejday/ sIp |I '1S0S

@.m v

w04

. o
ov-1 l ; I ‘N 198yS

8|eog/eleos P

90/60/€L| VW

sjeg/eleq A9y

o11604

0¥00'MA1Lds

Buimesgsoubasig

0€1-0C1-011-060 MATONIMVHA TVYNOISNIWIA d3T1IHO d31VM
0€1-0¢1-011-060 MAT IH0LVHIAOIH43d FTVNOISNINIA VINIHOS

uoleuUIWOUB/BUOIZBUILIOUS(

9961
6G/1

€6l |

U

M3IA INOYA
WVLINN 3LINOYA

o 809¢
o
IO 08N\ »
(D] 10) (o) (OF
19 g9 €9 19
Q INI¥dLOOA S
o V3LV VINOYHdNI 5
89 ) 79 4
(D] o) (o) (o}
%
o2 €Ge 008 0001 OLLL She
[o) [o) o] [o)
__ ‘lo
>
Oo¢/m¢wm/%wkwx& @ %
A0 S a0 s
wv/ﬁmﬁo F1no //
[ ]] &
© ¥
- - R
N &
86¢

3ZIS NO AINO/3IMOVL NS 010S O
TVNOILJO/ITVNOIZdO O

sjeg/eieq

W d

V /XA7 SLINN 1371LN0 J3LVM d3SN
vV /Man

INOISHIA 3LN3LN VNOIV V.LIOSN

Z¢1lno

uewssyeiq/ sl

W
A1 137LN0 Y31VM d3sn
A7 3LNILN YNOIV V1I0SN

LLNO

«C d 137N 43LVM H3SN

JINILA VNDOV 0ssTuoNi | M

Aqg pex0eyD/0ISIA

1371N0 dIv
V.LVANVIN

NOILONS
INOIZVHIdSY

X004 vOIld10313
02111173 0davNo

137Nl A1ddNS 93MOd
VOIdL113173 IANOIZVLININITY OSSTHONI

T13NVd NOILO3dSNI
INOIZ3dSI Id ITTINNVd

SoLL

M3IIANIVE
Y1INN Od13Y

uondLoSap MBINSY/EOIPOW BUOIZIIDSa(




'4 OLVOdVIA
J8pI0-duIpIO Aq payoayD/o1siA uewsyelq;siq | ‘meip Agq paoe|day/ sip |ep 1S0S ‘melp aoejday/ sIp |I '1S0S
@W W | OVl [0\ jeeys [90/60/EL] W 0¥00'MA1L'as
‘wlo4 | aeog/eeds P olj6o4 aleq/ereq ‘NY Buimesgsoubasig
291-251 MA1ONIMVYYA TVNOISNINIA I3 TTIHO d3LVM
291-2¢51 MA1 3d0LVHIADIdd3d FTVNOISNINIA VINIHOS
uoljeuUIWOUdJ/auUoIZeulwous
o 809¢
o
710 104 8N\ &
19 ) €9 &
N INRId1004 S
@ Ydd3L vV VINOUdNI o
89 99 0] 9
3
X €6e 008 (00]0]% oLLL Sve
o o o o @
__ o
NOD S
® g . g .@ 3
= = S 3 AW a//./
© b
1] N
. D
@b\_\ |/ B #
D —— 2 3
©) =
w

U

M3IA INOYA
WVLINN 3LINOYA

3ZIS NO AINO/3IMOVL NS 010S O
TVNOILJO/ITVNOIZdO O

sjeg/eieq

W d

V /XA7 SLINN 1371LN0 J3LVM d3SN
vV /Man

INOISHIA 3LN3LN VNOIV V.LIOSN

Z¢1lno

uewssyeiq/ sl

W
A1 137LN0 Y31VM d3sn
A7 3LNILN YNOIV V1I0SN

LLNO

«C d 137N 43LVM H3SN
JIN3ILN YNOIV OSSIHONI

NI

Aqg pex0eyD/0ISIA

1371N0 dIv
V.LVANVIN

NOILONS
INOIZVHIdSY

X004 vOIld10313
02111173 0davNo

137Nl A1ddNS 93MOd
VOIdL113173 IANOIZVLININITY OSSTHONI

T13NVd NOILO3dSNI
INOIZ3dSI Id ITTINNVd

SoLL

M3IIANIVE
Y1INN Od13Y

uondLoSap MBINSY/EOIPOW BUOIZIIDSa(




1epIO-auIpIO

Aq pexoay9/oisin

4 OLVOdVIN

uewsyeid/sid

‘melp Aq paoejday/sip [ep 1S0S

‘melp aoejday/ sIp |I '1S0S

3ZIS NO AINO/3IMOVL NS 010S O

sjeg/eieq

uewssyeiq/ sl

Aq pex0eyH/0ISIA

@m 1474 0L |+ wmﬂ.z wayg |90/60/€L| WV S¥00'™MAl'das TYNOILJO/ATYNOIZAO &
‘wlo4 | aeog/eedss : olj6o4 aleq/ereq ‘NY Buimesqgsoubasig
791 - ¥ MA1 ONIMVYHEA TVNOISNINIA 43TTIHO J31VMN
791 - P MA1 FHOLVHIDIH4Td FTVNOISNINWIA VINTHIS
UoNBUIWIOUS/SUOIZEBUILIOUS(]
00Lv V/ 301 SLINN 131LNO ¥aLvm ¥3sn |,
W /Y07 INOISY3A FLNILN YNOOV VLIOSN
1GE 6vlLl 666 1801 0cs N
oy o~ 2N ! WZIbZ¥ AT L31LN0 HILYM ¥3sN
T L = 3107 3LNILN VNOOV vLiosn |10
19 g9 €9 19
= =zl zd IIINavMeasn |
1NI4d1004 = JLINILN YNOOV OSSTHONI
VoYLV VINOYdNI o 1371LN0 "IV
89 99 1) 9 vIVaNYI | €
) AN = S _ NOILONS |,
S INOIZVHIdSY
N X08 WOLOI 13 |
7L @404 8N 02141173 0davno
157Nl A1ddNS ¥3MOd |
VOIML1313 INOIZVLNIWITY OSSTUONI
73NVd NOILOIdSNI |
3NOIZ3JSI Ia ITIINNYd
)
&
Hld
o o o ) o N T
o o)
o S
_Hv <)
® © 5 o=
MOV = = - NOQ > O Rl B N
VIdy 0SSN14 8N ém@o@mﬁ& .
RPN . tlno
o | A0V SO
o o 110 . )
_Hv ® e /V#vl — IN &
N
~— v/ — — |
M3IA LNOY4 IR m M3IIANOVE
YLINA 3LNOX ® 3 ® NI 096 0 SoLT YLINN O3

uondLoSap MBINSY/EOIPOW BUOIZIIDSa(




J8piO-auIpIO Aq pexoay9/oisin

uewsyeid/sid

‘melp Aq paoejday/sip [ep 1S0S

‘melp aoejday/ sIp |I '1S0S

@.m 1A%

w04

T

8|eog/eleos

P

‘N 199ySs
o11604

90/60/¢}

sjeqg/eleq

v

Aoy

gcoo>anti-as

Buimesqgsoubasig

X 012 - 061 XA ONIMVYAA TVNOISNIWIA I3 TTIHO d3.LVM
X 01C - 061 MAT IHOLVHIOIH4TH FTVNOISNINIA YINIHOS

uoleuUIWOUB/BUOIZBUILIOUS(

M3IA LNOYA
V1INN 3LNOYA

€9¢

=>
o>l o -
2| .2

M
8%

9861
c9ce

0/C

3ZIS NO AINO/3IMOVL NS 010S O
TVNOILJO/ITVNOIZdO O

W/l 29V /AT SLINN L137LNO J3LVM ¥3sn
V /MATINOISH3IA FLNILN VNOIV VLIOSN

tARgle]

80.¥

06cl

000l

0oLt

008 GqGe

WL 29 XAT 137LNO J31LVM ¥3sn
Md73LNILN YNOIV VLIOSN

LLNO

Pany

NV

Y

xR NERNRSEIR /R ES )
J1INILN VNOJVY OSSIHONI

NI

rd)
§/
8¢

A°)

vI @1404 01 'N
INI4d1004

YHY3L vV VINOHdNI

13711N0 dIv
V.LVANVIN

00l

NOILONS
ANOIZVHIdSY

XO04 vOId.103713
OJIY.L1173 O¥AvNO

[8)

(&)

()

Lo) (o)

8¢

137INI A7ddNS Y3IMOd
VOI4L1373 INOIZVLINIWITY OSSTHONI

T13NVd NOILO3dSNI
INOIZ3dSI 1d ITTINNVd

SOLL

W

(o)
“\ s

OO
Oﬁ/wﬁww//w&wv‘&

SN

[se

o0vi

09L0cy

096

J
B

98¢

SoLL

( 009
uondiOSap MBIASY/BI1IPOW BUOIZIIOSa(

¢1no

M3IAAIVE
V1INN 0413

sjeg/eieq

uewssyeiq/ sl

Aq pex0eyH/0ISIA




9002/20/.20-00"AS-}00W 4BUAdOD-Me] Jo Suwis} 8 o} uogonpoidal UappIGuod “diysiojendosd paniesay | JUBAdoD-aB6a1 Ip IULWS} e BjejaIA suoIZNpoIdRy “Blenasl glaudoid

sjed/eieq

uewsyelq;sig

Aq paxoayo/0IsIA

13pIO-dulpl A ie)lols] 0]SI uewsyelq/ st ‘melp A ooe|doy/ sIp |ep "1SO ‘melp aoe|day/ sIp |I 1SO
PIO-3UIpIO q PEXI3YD/0ISIN : yela/sia p AQ pade|day/sIp [ep "1s0S p : 109/ ..c_. 1S0S 37IS NO AINO/AIOVL NS 010S O
@.m 14 0S-1 T woﬂ.z 198U 60/50/61 v ooco'Matias IVNOILJO/ATVYNOIZdO
‘wio4 | o|eog/eless P ol604 ajeq/ereq ‘NOY Bumeliq/oubasig
00€ MA1T ONIMVHA TVNOISNINIA 3 T7T1IHO 93LVM
00€ MAT 434 FTVNOISNANIA VINIHOS
uoljeuiwous/auoizeuiwousq
(B1) uonesado ui yun sy Jo YBIBAA
90L¥ ¢0.¢ (By) ®UOIZUNY Ul BJIUN,||9P 0S8d
(o] ord 069 911 069 G06 219 % Ew_k.__mﬁww_\\,/\, _Hmwa OINNVLIIA «% 00€ Xd1
)] JLNILN VYNOIV VLIOSN m_._.zm_._.D._./w_m_m_u_nw_/\m_.n_.uM@m_W__m_owb 300N / OT13AON
o
. . . . . 019 861
69 19 *19) €9 19 69 61
89 S
19 992
99 453
R % M3IN dOL 0 SO See
% n.m oLV . 17va V1SIA ¥9 06y
1) 685
Z9 06¥
15) 685
NOILISOd [(6Y) HO3aM
(1149) 89 99 9 [49) 3INOIZISOd | (B¥) 0sad
fon
@
001l 90Lv 00¢cc
LIINI A1ddNS TvOI4103713 — | —
VOIML1373 INOIZYLNIWITY OSSTHONI oLl 00L1L 00L1L
o o I o o =T
N <
N
= = = - = =
\.
n D S e
w Pan) mN,,ISO
=» ’ « = =
ﬂ | 13NVd 1vOId10313
OOIY11373 OHAvNO [ D N [ I D N i - .

\ 4 4

M3IA LNOH4
WVLINN 31INOYA

4 \ 4

M3IA MOVE
WV1INN OY13d

uonduosap MaIAaY/eolIpoW duoIZLIosaq




JapiO-aulpl A o9)09 0]SI uewsyeiq/ st ‘mesp A goe|day/ sIp [ep ‘1SO ‘Mmelp aoejday/ sIp |l '1so
pJO-8uIpIO q paxo8YD/0ISIA . Y om 1a p Aq psoejdey/sip |ep '1s0S P . |doy/ ..c It }s0S 715 NO ATNO/MOVL NS 0108 O
@.m 144 0G:1 ﬂh TN 198ySg 60/G0/61 \v oocoMai-as IVNOILJO/ATYNOIZdO O
‘wlo4 | aeog/eeds P olj6o4 aleq/ereq ‘NY Buimesgsoubasig
00G-0€1-08€ MA1 ONIMVYHA TVNOISNINWIA 3 TTIHO I3 1LVM
00G-0€1-08€ MA1 43 FTVNOISNINIA VINIHOS
uofeulwous/auoizeuiwousq
JINMNVLOIA WS JINMNVLOIA WS 00S-0€¥-08€ MA1
[ II1IN0 931VM 9357
JINILN YNOOV <h_oww mkzmh%wy_%%/w_@“@mﬂm%h 13dON / OT13aON
(By1) uonesado ur yun ayy 4o YBIBAA
0Eyy (By1) suoizuny up epun,jj8p osad
90.¥
o [Ter 0911 1701 069 S06 |ty 09 69¢
T \ 69 69¢
: : : ; et 89 69¢
69 19 GO €9 @(e 19 5 o
99 L0V
*1) L0V
NN M3IN JdOL
N | 1) Geg
o [© ,
S |®© OL1V . 11va VISIA 5 ces
143) Ges
19 Ges
019 89 99 vO (43 NOILISOd [(B)) HOIM
: : : : : 3INOIZISOd | (B3) 0S3d
e
0022 00} | 90.¥ 0022
€5 | 602 s VORLIZTE S S LT OFE || 0011 0011
=) o oo oo O}
O
= . - &« - B |3
_H Qr._bo
S [ -
% # a *Z NI
‘ “ [1] “ f - ‘ m
¥ /I 713NVd VOIN10313
5 -] 001411313 0¥aVNO - 0 N - T L. — ..
M3IA LNOYA MIINMOVE
VLINN FLNOYS VLINN O¥13Y

sjeg/eieq

uewssyeiq/ sl

Aq pex0eyD/0ISIA

uondLoSap MBINSY/EOIPOW BUOIZIIDSa(




900Z/2V/L0-00 ASH-LOOI “IYDHAUOD-ME] JO SWIB} 84} O} UOKDNPOIUR) USPPIGIOL “UIYSIOJSHADIU PEAIDSTY | JYDLAUOD-8008] 1P IULWS) 1B EIEI9IA SUOIZNPOIULY "BJEAIDSH BI91U0Id

JaplO-auIpIO

Aq paxoayD/olsin

uewsyeiq/sig

‘melp Ag paoe|day/ sip |ep 1S0S

‘melp aoejday/ sIp |1 1S0S

B

1A%

‘w04

8|eog/e|ens

B ___Jo___
ov:1 I V_.U I N j99us
: o11604

90/60/€1
ejeq/eleq

Aoy

v 0LooXai-das

Buimesqgyoubesiq

1X 080-020-090-0S90 MAT ONIMVHA TVYNOISNINIA H3TTIHO 3LV
X 080-0£0-090-090 XA FHOLVHIAOIH4TH FTVNOISNINIA VINIHOS

uoljeulwIOUSg/auUoIZEUIWLOUS]

=N
=N

3%
u B By Xof
1@ 1404 9N
m INI¥dL1004
YHYIL Y VINOMII
4 A (5374 (2374
|
38 - - —_—
00S 0001 008 00€
)
(@)
I [ i CHENN S T
w%oo 2 O o S
= (1) = g3 .Aﬁ%UM%%&qu -
o |R x_w¢ ,
N N T \
' N
AWW\V\\\ . | 10 , wgmu 2
o i ——
T 5 ] ] R

M3IA LNOHA
Y1INN 3LNOHA

3ZIS NO ATINO/AITOVL NS 0708 O
TVNOILJO/TYNOIZdO &

REV

ajed/eied

WZ/b LY V/MATSLINN 1371N0 ¥3LVM d3sn
V /MATINOISY3A FLNILN VNDIV V1IOSN

N

1NO

uewsyeiq/sia

«Z/1 LU YMAT 13TLN0 ¥3LVM ¥3sN
MA131NILN VNDIV V1I0SN

L1LNO

wC/b L Y L3INIYILVM Y3SN
JINILN VNOIV OSSIUONI

NI

Aqg paxoayD/0ISIA

13711N0 AV
V1VANVIN

NOILONS
ANOIZVYIdSY

X0d9 TvORLO3T13
0J1y1173 oyavno

L137INI A7ddNS ¥3IMOd
VOIYL1373 INOIZVLNIWITVY OSSTUONI

TANVd NOILO3dSNI
dNOIZ3dSI 1A ITTANNVd

ﬁmmf
-
| ()]
:
]
- @ o I
T8
210
M ‘
© MIIAYOVE
S0L VLINN OYL3Y

uondLOSep MBIASY/EDIJIPOW BUOIZIIOSe(




900Z/ZV/L0-00 ASH-LOOIW “JYDHAUOD-ME] JO SWIB} 84} O} UOKDNPOIUL) USPPIGIOL “UIYSIOJSHADIU POAIDSTY | JYDLAUOD-8008] 1P IULWS) B EIEI9IA SUOIZNPOIULY "BJEAIDSH BI91U0Id

JapIO-auIpIO Aq pasjoayD/oIsIA uewsyeiq/siq | ‘mesp Aq paoejdey/sip [ep 1s0S ‘melp aoe|dayy/SIp || '1S0S 715 NO ATNO/EITOVL NS 0108 O REV
: . . w|o
@m 144 OF:L |5 PN jeeys 90/60/€L| VW grooxaii-das YNOILJO/FTYNOIZdO &
‘wlo4 | 9|eog/e|eos P ol1604 ajeq/ereq ‘NoY Buimesqgyoubesiq o
IX 0€1-021-011-060 MAT ONIMVYHA TYNOISNIWIA d3T1IHD 431LVMN mw, b
Q
IX 0€1-021-01 1-060 MA1 FHOLVHIADIE4TH FTVNOISNINIA YVINFHOS 3
uolEeUIWIOUS/aUoIZBUILIOUS
=)
o
~ 809€ 5
Sl
Jo) @
T o :
€3] o wC
\\r a V /XMA1 SLINN L3T7LNO Y43LVM d3SNn zinoll<
711404 8N V /XA m,
w m INOISH3IA FINI LN YNOIV VL1IOSN W
o VAL ¥ VANONAI (S 2y 3
k MA1 137LNO YALYM ¥3SN [11nol|d
N MA7 ILNILN VNOIV VLIOSN g
W # @ .29 IFINTIALVM E3SN | o
JINILN YNOIV OSSTHONI
13711N0 dIvV
Sve —— VLVANYW | °
NOILONS b
IANOIZVHIdSY

X04 voIld10313

021411173 0davno

137INI AddNS 43MOd

VOI4.LL13T3 INOIZVININITY OSSTHONI
T3NVd NOILO3dSNI

INOIZ3AdSI Id I'TTINNVd

PO\ 1100 /. ,

cv8l

uondLOSep MBIASY/EDIJIPOW BUOIZIIOSe(

ol o .
e

-9y '=—900}—=—
0
. D. |
i
/
'é

§> .
——9/)C'——99G| ——
L

N

g =

¢ ©

o

M3IA INOY4 @

WVLINN 3LNOYS M3IANIVE
A@ - 809¢ - ~—— g0 Wit




9002/20/.0-00"A3%-100W “1yBuAdoD-me| Jo suuia) auj o} uogonpoida uappIGJod “diysiojenidoid paniasay / 1UBLAdD-a66a] 1p 1ULIIB) 1@ ejejeIA suoiZnpoIdy “elenasy gludold

J9pIO-8UIPIO

Aq paxoayo/oIsin

uewsyeliq;sid

‘melp Aq peoe|day/sIp |ep 1s0S

‘melp soe|day/ sIp |I 1S0S

.@.m 1A%

‘wio4

051 -0
p
a|eog/e|eos

N 1094s

olfo4

sjed/eled

v 0c00XaiL-as

Aoy Buime.iqg/oubesiq

X 291 - 291 MA1 ONIMVEA TVYNOISNINIA 43T1IHD d3LVM
X 291 - 291 MA1 FH0LVHIOIH43 FTVNOISNINIA VINIHOS

uoleUILIOUS/aUOIZBUIWOUBQ

MO14dIY
YIdvy 0SSNT4

=N
o>

= O =

9861
29¢e

N

M3IA INOYA
V1IN 3LNOYA

A
[@@ —3

809€
ege 008 | 000} 0Ll | Sve
Ao) (D4 ()74 (T —
INI¥dLOO4 7L @ 14048 N Q
V3L ¥ VINOHI ®
No) (ON (DN N
S
(&)
e} ) e} R o N~
N
o
N0 © &
oS EQ
A 10
AW Mv- 4
4 g
T — — R
® NI 862 |

3ZIS NO AINO/3IT9VL NS 0108 O
IVYNOILJO/ITVNOIZdO O

ajeqg/eieq

W/ "V /XAT SLINA 13T7LN0 Y3LVYM d3sn
V /A7 INOISY3IA ILNILN VNOIV VL1IOSN

[Aale]

W/ 2 XAT 1311LN0 J3LVM J3sn
Md73LINILN YNOOV V1IoSN

11NO

uewsyeiq/siq

W/l ¢d  13TINIY3LVM J3SN
JINILN YNOIV OSSTHONI

NI

1371N0 dIv
VLVANVIA

NOILONS
INOIZVHIdSY

Aq paxoayD/oIsin

X04 1vOId10313
021411173 0davnNo

137Nl A1ddNS ¥3MOd
VOId11373 INOIZV.INIWITY OSSTHONI

TaNVd NOILO3dSNI
INOIZ3dSI 1d ITTINNVd

NN
_ o
o
¢v| o
o
o
w
(0]
D
M MIIAOVE
SOLL NLINN OYL3Y

uonduosap MaIAY/BOIIPOW BUOIZIIOSa(




9002/20/20-00"A3%- 400 “4BuAdoD-me| J0 suuia) auj 0} uogonposda usppigiod “diysiojaudoid paniasay / BLAdon-B6a Ip ULWIS) 1@ elejaIA auoiznpoidy “Blenasy gjeudold

JapIQ-auIpi Aq paxoayn/olsi uewsyeiqssig | ‘mep Aq paoejday/ sIp [ep 1so ‘meJp aoedayy/ sIp |1 1s0
pJO-3uIpiO g Pa%O3YD/OISIN : J DM ad P AQ pade|day/'sIp [ep S p . 1day/ .ﬁ_ S 37IS NO AINO/AOVL NS 010 O
.@.my 1A% 0s'L |+ ,_,vﬂ.z wayg |90/60/€L| VW 0cooXaTir-as TYNOILJO/3TWNOIZdO

‘wlio4 | oeog/eleos olbo4 | sejeq@/eleQ Aoy Buimelqg/oubesig

X Y91 - PPL MAT ONIMVYEA TVNOISNINIA 3 TTIHD d3.LVM
X 9L - vP1 MA17 FHOLVHIAOIH4TE FTVNOISNINIA VINFHOS

uoljeUILIOUS/aUOIZBUILIOUBQ]

W/ Cd YV /MATSLINN L3TLNO ¥31LVM d3SN

V /a7 INOISY3A 3LNALN VROV vLiosn [0

00Lv

1GE 6vil 666 1801 0cs
\L& Lw\ Lw\ L& WZ/LZd  MATLITLNO ¥3LVYM ¥3sN

g MdT3LNILN YNOIV V1IoSN

P TSTEY 2/l 2d  13INI9ILVAM 93sn
INI4d1004 JLNILN YNOOV OSSIHONI
VHY3L Y VINOYdI 1311N0 9V
VLVANYI
Q) (ON (DN Y NOILONS
INOIZVHIdSY

NOERNAISERE

OORILLTI OHAVYNO

T5INT A1ddNS ¥3Mod

VOIMLL373 INOIZYLNINITY OSSTHONI
J3INVd NOILOIJSNI

3NOIZ3dSI 1a IT13NNYd

LLNO

NI

8.6

SoLlL

|
_
]

o ) o ] o \ _
o o
o o
> S
MOT3IY = = - NOD S =O=| ™
VIdY 0SSN @HV SN oéwﬁw@mv% —
N x_mﬁ\w } 1n0 w
2N N g
N
) 4o PR
7 —

WLINN FINOYH ® NI 096 oLl YLINN 04134

8
M3IA INOYS % M M W\ _AI — W M3IAMOVE

ajeqg/eieq

uewssyelq/ sig

Aq pasoayD/olsin

uondLIoseap MaIAeY/BolIPOW 8uoIzose(




900Z/2V/L0-00 ASH-LOOIW “JYDHAUOD-ME] JO SWIB} 84} O} UOKDNPOIUL) USPPIGIOL “GIYSIOJSHUOIU POAIDSTY | JYDLAUOD-8008] 1P IULWS) B EIEI9IA SUOIZNPOIULY "BJEAI9SH BI91a0Id

JaplO-auIpIO

Aq paxoayD/olsin

uewsyeiq/sig

‘melp Ag paoe|day/ sip |ep 1S0S

‘melp aoejday/ sIp |1 1S0S

@.m 1A%

‘w04

. o
0S§-1 I ,_.U I ‘N 198Us
2|eog/e|eos ; ol1604

90/60/€}
eleq/eleq

v

Aoy

GcooXaidas

Buimesqgyoubesiq

X 0LZ - 061 MA1 ONIMVYHA TVNOISNINIA d3711HO d3LVM
X 0LZ - 061 MAT IHOLVHIOIE43d FTVNOISNINIA VINTHOS

uofjeuwIOUSg/auUoIZEUIWLOUD]

8YE ——

9861
A4 4

o
cl=p3in
=>

M3IA LINOY4
VLINA 3LNOYA

Ve

/C

Y

3ZIS NO ATINO/AITOVL NS 0108 O
TVNOILJO/TYNOIZdO &

69y

W/l ¢4V /MATSLINN 1371N0 ¥31LVM Jd3SN
V /XA7INOISY3A 3LNILN YNOIV VLIOSN

¢1lno

6vlL | 666
(€%)

J}

1801

L

6€€

L1l ]

) [€Z]

A2)

INI4d1004
YHH3L ¥ VINOYdNI

vl @1404 01 N

WC/L € d AT 1371LN0 J3LVM J3SsN
Md7 31INILN YNOIV VL1IOSN

11NO

A xA-NERNIREIN/VRES
3LIN3ILN VNOIVY OSSIHONI

NI

¥66

137LN0 dIV
VLVANVIN

71 g

NOILONS
INOIZVHIdSY

X094 1vOId103714
OJ1d1173 0davno

137INI A1ddNS ¥3aMOd
VOIdL113173d INOIZVLININITY OSSIHONI

T3NVd NOILOIdSNI
INOIZ3dSI Id ITTINNVd

SoLL

oo
oém@m_ﬁmﬁ

e

e\

[

O
5 o=

oovl

(@)
09102

98¢l

SoLL

( 009
uonduIOSap MaINSY/eolJIPOW BUOoIZII9Sa(

¢1no

M3IA #0vE
VLINN OY13Y

REV

ajed/eied

uewsyeiq/sia

Aq paxoayD/0ISIA




LDK Ai cooled water chilers /;H I d ROS

~HIdROS

HIDROS srl

Via dell'Industria 5
35020 Brugine (Pd)
Tel.+390-49-9731022
Fax.+390-49-5806928
Info@hidros.it

www.hidros.it

Technical data shown in this booklet are not binding.
HIDROS SRL shall have the right to introduce at any time whatever modifications necessary to the improvement of the product.

MTLDKGB Rev. 102008





