Vario Line

Translation of the original operating manual

T

KKT

chillers

vBoxX
vBoxX
vBoxX
vBoxX

vBoxX
vBoxX
vBoxX
vBoxX

83000602Km

6

8

10
12
15
18
24
28



Table 1: Contact details

Manufacturer

ait-deutschland GmbH
IndustriestraBe 3
95359 Kasendorf
Germany

T+49 9228 9977 0

F +49 9228 9977 149
E info@kkt-chillers.com

W www.kkt-chillers.com

Service

ait-deutschland GmbH
IndustriestraBe 3

95359 Kasendorf
Germany

T+49 9228 9977 7190
F+49 92289977 7474

E service@kkt-chillers.com

W www.kkt-chillers.com

24/

Customer Support

Service USA

KKT chillers, Inc.

765 Dillon Drive

Wood Dale

IL60191

T+1833558 4357

F+1847 734 1601

TF +1 866 517 6867

E support@kkt-chillersusa.com

W www.kkt-chillers.com

24/

Customer Support

2/88

83000602Km



mailto:info@kkt-chillers.com
http://www.kkt-chillers.com/
mailto:service@kkt-chillers.com
http://www.kkt-chillers.com/
mailto:support@kkt-kraus.com
http://www.kkt-chillers.com/

Introduction

This instruction manual (operating instructions) has been prepared by KKT chillers on the basis of the
Machinery Directive 2006/42/EC. They contain all important information and instructions for the
installation and safe operation of the chiller. It also contains suggestions on how to prevent or correct
faults.

Allow yourself sufficient time to read through this manual carefully and to take in all the information it
contains. If you have any further questions you can contact the KKT chillers service team; refer to the
contact details.

If properly used for its intended use and correctly maintained, the chiller ensures sustained, fault-free
operation. The methods and procedures described in this manual were designed to help you identify
problems at an early status and to initiate corresponding countermeasures.

By complying with the servicing and maintenance programme described you ensure that the machine's
reliability and safety are maintained. In addition, you keep the operating costs low and at the same time
lengthen the life of the components.

To ensure that the performance of your chiller is not impaired, we recommend that you only use original
spare parts from KKT chillers. In this way you ensure the reliability and quality of the machine.

WARNING! A black exclamation mark on a yellow background in a triangle indicates
important information, which you must pay particular attention to and must always
note and follow.

KKT chillers reserves the right to change technical specifications without prior announcement. The figures
in this document are not to scale!

As the Vario Line units can be adapted to a specific project, this document contains only information that
is of general relevance for all units in the series.

All project-specific data is enclosed with the unit in a separate quick start guide.

=  Machine configuration

= Parameter list

= Pl flow chart

=  Pump characteristic curve(s)

= Circuit diagram

= All other project-specific details
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1. Product description

Please read through all the points of this instruction manual before starting up the machine. You should
pay particular attention to the points on safety, commissioning/startup and operation. Should you have
any further questions concerning your machine, please contact the KKT chillers Service Team (see Table
1: Contact details).

1.1. Intended use

The vBoxX is a factory-tested, fully automatic compression chiller. The machine is only used for cooling
liquids in accordance with EN 378-1 and is not allowed to use in private households. A sufficient supply of
cooling air must be provided. Only approved liquids may be used. The vBoxX is suitable for both indoor and
outdoor installation (note options packages).

The user (owner) is obliged to comply with the conditions specified by the manufacturer with regard to
operation, maintenance and servicing in accordance to these operating instructions, as well as the locally
applicable regulations (laws, standards, guidelines).

The owner of the chiller, not the manufacturer, is responsible and liable for all personal injuries and
damage to property caused by improper use of the unit (misuse).

Table 2 contains the general safety instructions of the chiller. These are attached to the outside of the
machine in a clearly visible position. A complete description of all hazard warnings is given in Chapter 4.2

Hazard warnings.

Table 2: Safety instructions

Note and follow the instructions for use!

The machine must be safely disconnected from the power supply before it is

opened! Then wait for at least 2 minutes before opening the machine.

Warning]! Electric shock! If the machine is only switched off at its main switch,
dangerous electrical voltage is still applied at several terminals in the control

cabinet.
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1.3. Explanation of terms

For the sake of better understanding, we have listed some relevant terms that are used
frequently in this document.

Table 4: Explanation of terms

Term Explanation

Application The source of heat hydraulically connected to the chiller.
Process circuit Application and piping to the chiller.

Cold water circuit Process circuit and chiller in hydraulic piping.

Cold water Refrigerant in cold water circuit.

Cooling air Heat absorbing ambient air drawn through the machine.
Net weight Machine ready for operation without cooling water.
Gross weight Machine ready for operation with cooling water.
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2. Function and main components

The chiller consists of the main compressor, condenser, expansion valve and evaporator
components, which are arranged in a circuit (Figure 1). Refrigerant circulates in this circuit.
In the evaporator, it absorbs heat from the cold water and emits it in the condenser into
the drawn in air.

Condenser and fan

Expansion
Compressor
valve

Evaporator

>
| |
Coolant { \

Figure 1: C6848 Refrigerating circuit diagram

In addition, diverse pressure and temperature sensors, a control unit, a high-pressure switch, one
or more pumps and a fan are also installed for control and operation of the chiller.

2.1. Compressor

The compressor generates the pressure difference necessary for evaporation and condensation
between the heat sink and heat source in the refrigerant circuit. Refrigerant vapour coming from
the evaporator is drawn in and compressed in the compressor to the condensing pressure.

The compressors used for the Vario-Line are speed-controlled and thus automatically adapt to the
required load profile - the chiller therefore always operates with maximum energy efficiency.
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2.2. Evaporator

The evaporator is a plate heat exchanger that transfers heat from the cold water to the
refrigerant. In order for the transfer of heat to take place, the refrigerant in the evaporator must
have a lower temperature than the cold water and changes its physical status upon heat
absorption from liquid to gaseous. If the cold water is polluted, deposits can accumulate on the
transfer surfaces of the evaporator. This impairs the transfer of heat to the refrigerant and has
negative effects on the refrigerating capacity of the machine. Therefore always make sure to use
the prescribed water quality and do not make use of any other additives than prescribed.

2.3. Condenser

The condenser is a microchannel heat exchanger that transfers heat from the refrigerant to the
ambient air. In order for the transfer of heat to take place, the refrigerant in the condenser must
have a higher temperature than the drawn-in ambient air changes its physical status upon heat
dissipation from gaseous to liquid.

Contaminated cooling air can cause deposits to accumulate on the condenser surface. This
impairs the transfer of the heat to the refrigerant. This restricts the operating limit of the machine
and reduces the refrigerating capacity of the machine. How to clean the condenser is described in
Chapter 9 Cleaning. If you operate your chiller in an environment contaminated with dust or oil
vapour, use the optionally available air filter (see Chapter 3.24 Air filter mat).

If a cooling water system is available and the warm exhaust air of the chiller is to be avoided, the
chiller can also be equipped with a water-cooled condenser (see Chapter 3.3 Version with water-
cooled condenser).

2.4. Expansion valve

The expansion valve regulates the admission of liquid refrigerant to the evaporator and restricts
the pressure of the refrigerant before entering the evaporator. In this process, the refrigerant
cools down to the evaporating temperature.

2.5. Refrigerant

The refrigerant R410A circulates in the refrigeration circuit. It "transports" the heat from the
evaporator the condenser and continuously changes its physical status in doing so.

R410A is a fluorinated greenhouse gas consisting of the zeotropic mixture of 50% each of R32
and R125 with virtually negligible temperature glide. R410A has a very high volumetric cooling
capacity and has no ozone depletion potential (ODP=0). A corresponding safety data sheet can be
requested from our KKT chillers Service Team (see Table 1: Contact details).
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2.6. Oil

The compressor components subject to friction are lubricated by oil that is added in the factory
by the compressor manufacturer. Polyolester (POE) oil FV505 is used for this purpose. The oil is
soluble in the refrigerant and distributes itself with it throughout the entire refrigeration circuit.
A corresponding safety data sheet can be requested from our KKT chillers Service Team

(see Table 1: Contact details).

2.7. Filter dryer

The task of the filter dryer is to absorb any contamination or moisture from the cooling circuit.
Both refrigerant and oil are hygroscopic. When installing the refrigeration circuit, the oil may
absorb moisture. This moisture can lead to corrosion and impair the cooling process. The filter
dryer bonds this moisture and also has a mechanical filter effect. If work is carried out on the
refrigeration circuit, for which it is opened, the filter dryer must be replaced.

2.8. Pressure sensors

The pressure sensors used are compact pressure transmitters with piezoresistive measurement
cell. The sensors continuously record the system pressure at various locations in the refrigerant
and cold water circuits. The values are used to regulate the system and for visualisation on the
controller display.

2.9. Temperature sensors

The temperature sensors employed are equipped with a platinum measurement cell. The sensors
continuously record the temperature at various locations in the refrigerant and cold water circuits.
The values are used to control the system.

2.10. Control unit

The control unit is a control that is programmed at the factory. This is where all system-technical
measurement values and information come together. In addition, the electrical components are
controlled via algorithms.

2.11. Display

The display is used to visualise the necessary information and processes of the system for the
user. Plus, it can be used to make entries. The display communicates with the control unit.
Further information on operation can be found in Chapter 8.5 Control panel.

2.12. Control cabinet

The control cabinet conforms to the requirements of EN 60204 and contains the electrical and
electronic components for controlling the chiller. To open the control cabinet, undo the screws in
the front panel first (hex socket head, 4mm). The tilt the front panel slightly towards the front and
lift it out from above (see figure below). Now open the control cabinet door with the corresponding
control cabinet key.
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Figure 2: Opening the control cabinet

2.13. Pump

The pump of the chiller provides for the necessary circulation of the cold water. This is drawn out
of the chiller’s internal tank and is pumped through the process circuit. Optionally, the units can
also be supplied as circulating coolers without tank, with pump or without tank, without pump
(see Chapter 3.1 Version without tank, with pump and Chapter 3.2 Version without tank, without
pump).

2.14. Ventilator

The fan draws in the cooling air from the environment via the condenser and discharges the
heated air upward from the chiller. To prevent injuries, the fan is protected against accidental
contact by wire guards on the discharge side. The fan's speed is variable and is regulated from
the main circuit board. The speed of the fan is essentially determined by the condensing
pressure.

2.15. Cold water circuit

The cold water is drawn in from the chiller’s internal tank by the internal pump and is then
pumped through the process circuit. Optionally, the units can also be supplied as circulating
coolers without tank with pump or without tank, without pump (see Chapter 3.1 Version without
tank, with pump and Chapter 3.2 Version without tank, without pump). In the process circuit, the
cold water absorbs heat. The circuit closes when the cold water is conveyed back into the chiller.
It goes through the evaporator in which is discharges the heat. Then the cold water goes back to
the tank. Then the cycle starts again.
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2.16.

The basic features result from the material composition shown in Table 5:
Table 5: Materials used, basic configuration

Materials used in the water circuit

Component Material

Unit connections V2A 1.4305

Evaporator V2A 1.4301 and copper (99.9%)
Tank V2A 1.4301

Tank nozzle V4A 1.4305

Pump V2A 1.4301

Mechanical seal EPDM

Sealing plugs yellow

Polyamide PA 6

Sealing plugs black

Polyoxymethylene (POM)

Filling and drain valve

Brass, nickel-plated

Bends, tees, couplings

Gun metal CC499K, brass

Temperature sensor

V2A 1.4401 - AISI316

Pressure sensor

V2A 1.4301

Overflow valve (optional)

Gunmetal

Tank heater (optional)

Nickel chromium iron alloy, alloy 825

Water circuit

John Guest pipping made of polybutylene,
Hose made of synthetic rubber

Push-fit fitting

Acetal copolymer, nitrile (NBR), V2A

Table 6: Materials used, non-ferrous metal free version

Component Material
Unit connections V2A 1.4305
Evaporator V2A 1.4301
Tank V2A 1.4301
Tank nozzle V4A 1.4305
Pump V2A 1.4301
Mechanical seal EPDM

Sealing plugs yellow

Polyamide PA 6

Sealing plugs black

Polyoxymethylene (POM)

Filling and drain valve V2A 1.4301
Bends, tees, couplings V2A 1.4301
Temperature sensor V2A 1.4401 - AISI316
Pressure sensor V2A 1.4301

Overflow valve (optional)

V2A 1.4301 / plastic

Tank heater (optional)

Nickel chromium iron alloy, alloy 825

Water circuit

John Guest piping made of polybutylene (BGI)
Hose made of synthetic rubber (BGlI)

Push-fit fitting

Acetal copolymer, nitrile (NBR), V2A
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2.17. Water quality

The following limit values must be complied with to ensure safe operation of the units:

Table 7: Water quality

Property / component Unit Value range Value range
parts Standard configuration Non-ferrous metal-free
version
pH-value (20°C) - 75-9 6-10
Saturation index - -0.2<0<+0.2 -
Conductivity uS/cm 30-500 3-2000
Water hardness °dH 45-8.5 <8.5
Total bacterial count K/ml <10,000 <10,000
Particle size pum <250 <250
Glycol fraction (AFN) % by vol 0, 20-40 0, 20-40
Qil fraction % by vol 0 0
Chloride (Cl-) mg/L <200 <200
Sulphate mg/L <70 <300
Nitrate mg/L <100 <100
Copper mg/L <0.1 <0.1
Iron mg/L <0.2 <0.2
Free carbon dioxide mg/L <5 <20
Manganese mg/L <0.5 <0.1
Ammonia mg/L <0.5 <20
Free chlorine mg/L <0.5 <0.5
Sulphide SO3 mg/L <1 <1
Hydrogen carbonate mg/L 70-200 -
(alkalis) HCO3
Hydrogen sulphide mg/L <0.05 <0.05
(H2S)
Filterable substances mg/L <30 <30

The specified limit values must always be complied with in order to avoid blockaging of the plate

heat exchanger.

Furthermore, slime-forming bacteria must be prevented in the cooling water. If this is not

possible, KKT chillers can recommend or provide an appropriate inhibitor to remove the slime

forming agents on the basis of a biological water analysis carried out in advance.
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2.18. Permitted coolant media

Water and mixtures of water / Antifrogen N (AFN) or water / Antifrogen L (AFL) as defined in
Chapter 2.17 Water quality are allowed. The following table shows the requirements for the mix
ration of water with antifreezes AFN and AFL. These values must be kept to as accurately as

possible in order to maintain your machine's efficiency and prevent damage to components.

A

WARNING! Do not use mixtures of different anti-freezes. This can cause unwanted
chemical reactions and silting-up.

Table 8: AFN and AFL mix ratios (or equivalent)

Setting Frost-free at t-ambient | AFN mixing ratio AFL mix ratio
up to
Glycol 20-25 % -10°C 20-25 % 25-30 %
Glycol 30-35% -15°C 30-35 % 32-37 %
Glycol 40 % -25°C 40 % 42 %
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3. Options and accessories

The chiller can be equipped in the factory with the options described in the following.

The positions marked with "accessory" are included with the unit, unattached, and can be re-
ordered at any time with the respective product number. The installation of the accessory is the
responsibility of the installer of the machine. You can also ask our KKT chillers Service Team to
arrange for this installation (see Table 1: Contact details).

Information on your machine’s features can be found in the separately enclosed quick start
guide.

3.1. Version without tank, with pump

The Vario-Line units are optionally also available as circulating coolers. In this case, the units are
delivered without an internal tank. The temperature sensor is then located in the return line of the
cooler. If a tank open to the atmosphere (atmospheric tank) is integrated on site, it must be
ensured that the tank is not installed at a lower geodetic level than the cooler. Additional
pressure losses between the on-site tank and integrated pump must be avoided (dpmax=0.3bar)

3.2. Version without tank, without pump

The Vario-Line units are optionally also available as circulating coolers. In this case, the units are
delivered without an internal tank and without a pump. The temperature sensor is then located in
the return line of the cooler. Circulation of the cold water via the evaporator then takes place via a
pump to be installed on site. This must at least be designed for the pressure loss of the overall
system.

3.3. Version with water-cooled condenser

While the basic variant of the Vario-Line has an air-cooled condenser, it is possible to purchase
the individual units of this series with water-cooled condensers too.

=
A

o >0 |

Figure 3: C6848 Refrigerating circuit diagram

The condenser used is a plate heat exchanger whose stainless steel plates are copper soldered.
The 3-way valve is located in the cooling water outlet and is controlled via an actuator according
to the condensation pressure. Switching from 3-way to 2-way control can be achieved by closing
the additionally provided bypass valve.
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The cooling water temperature is registered by an additional temperature sensor in the cooling

water inlet and is displayed on the controller display.

A

The water quality listed under Table 7: Water quality must be complied with - the
manufacturer does not accept any liability for any damage caused by a different
water specification!

The project-specific data and the adjusted PI flowchart and dimensioned diagram can be found in
the enclosed quick guide.

3.4. Control cabinet heating

The control cabinet heater is thermostatically controlled and prevents moisture from the drawn-in
ambient air in the event of lower ambient temperatures from condensing on electrical and
electronic components of the control cabinet and hence from damaging them.

The control cabinet can only be active if the chiller is not de-energised (Main switch ON) (see
Chapter 8.1 Switching on).

3.5. Insulation of cold lines and pump(s)

To prevent condensation on cold chiller pipes, where high temperature differences exist between
the surroundings and cold water flow and taking into account the relative humidity the option of
insulation of the cold pipes must be specified.
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3.6. Tank heater with thermostatic pump start

The tank heater is used to maintain a minimum temperature in the tank. The pump circulates the
cold water, while the tank heater controls the temperature in the system. We recommend a
hydraulic installation as shown in Figure 4 . Any bypass valves must therefore always be installed
frost protected. In order for the heater to be active, the chiller must not be disconnected from the
power supply. Even if the external release is deactivated (Chapter 8.3 External release), the pump
stays active. The thermostatic pump start is active.

vBoxX Frost-free area
(8 ......................
Application
L : < _
AV 5 \Vi
LA ; A

P : - ><] -

Figure 4: C6856 Thermostatic pump start with overflow valve (recommended installation)

3.7. Overflow valve for standby operation

If it is possible that the application will greatly reduce or completely prevent the flow of cold water
during ongoing operation, the overflow valve option should be installed. The internal overflow
valve ensures the minimum flow rate through the chiller and therefore prevents switching off of
the pump. Figure 5 shows the position of the internal overflow valve.

vBoXX Application

Figure 5: C6863 Overflow valve for standby operation
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3.8. Higher pressure pump

The standard Vario-Line units have a 3 bar pump, which is designed for the nominal volumetric
flow rate of the respective unit. Optionally, the units can also be built with higher pressure pumps,
within the limits of the minimum or maximum flow rate. The pump characteristic curve of the
pump(s) used in your device are included with the device.

3.9. Speed-controlled pump

On request, the Vario-Line units can also be supplied with a speed-controlled pump. In this case,
the delivery head and the capacity are automatically adjusted to the unit characteristic of the
overall system. In this way, the power of the pump can be adjusted to a minimum and the power
consumption reduced.

3.10. Additional evaporator pump

The evaporator is optimised for the nominal flow rate of the cold water. The nominal flow rate is
listed in Table 3: Technical data. If the cold water operating flow rate is more than 50 % lower, an
evaporator pump must be installed. The evaporator pump circulates the cold water internally and
keeps the stored water at the flow temperature. A second pump supplies the process circuit with
cold water.

3.11. Second consumer pump

The standard Vario-Line units have a 3 bar pump, which is designed for the nominal volumetric
flow rate of the respective unit. If a second load with the same refrigerant and the same
refrigerant temperature but with different refrigerant quantity or different flow pressure is to be
supplied, the unit can also be executed with an optional second load pump.

3.12. Second temperature level

If several loads are to be supplied with the same refrigerant but with different temperature level,
a second setpoint can be specified for the secondary circuit. An additional temperature sensor
registers the temperature in the secondary circuit. A control valve is used to add a partial
volumetric flow from the primary circuit until the required setpoint is reached in the

secondary circuit.

Automatic venting of the second circuit is programmed for this type of systems. This venting
process is selected automatically with the configuration of the second circuit. Each time the
controller is restarted (e.g. after a power failure), on starting up pump 1, the valve for circuit 2 is
also opened for 300 s. Pressure faults can occur in pump 2 if there is still air in the second
circuit. This fault must be acknowledged in the Alarm menu so that circuit 2 has as much flow as
possible. Once the system has been vented, this pressure fault no longer occurs. During the
venting, the temperature control is already released. Cooling by the compressor can also already
take place.
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3.13. Second medium

If several loads are to be supplied with different refrigerants, an optional second tank can be
provided for the secondary circuit, which is filled with a different medium to the primary circuit.
Both circuits are separated from each other hydraulically by an additional plate heat exchanger.
Similar to the above-named option, a partial flow of the primary circuit is added by a control valve
until the required setpoint is reached in the secondary circuit.

3.14. Automatic water feed

Any leaks and evaporation can reduce the quantity of cold water required for the function of the
chiller during operation. The automatic water feed (replenish) option allows the cold water circuit
to be refilled automatically. The content of the tank is monitored continuously and refilled as
required until the optimum fulling level has been reached again. To this end, the operator only
has to connect the chiller to the building water system via the feed connection (see Figure 6). The
inlet pressure must be between 1 bar and 10 bar.

o

]

00387

Figure 6: Feed connection

If you operate your chiller with a mixture of water / glycol and only feed (replenish) pure water,
you must check the glycol content of the circuit water and regular intervals and adjust it if
necessary.

3.15. Flow control switch

Optionally, the Vario-Line units can also be equipped with a flow control switch. The flow control
switch is triggered if the flow reduces and falls below the switching value. The corresponding
signal can be tapped potential-free at the terminal in the control panel.

3.16. Water circuit in non-ferrous metal version

If your machine has been built free from non-ferrous metals, all parts of the chiller’s cold water
circuit are free from non-ferrous metals. Several components such as the evaporator and pump
have been adapted. The materials used for the water circuit can be found in Table 6.
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3.17. DI package

The DI package comprises the water circuit option in non-ferrous metal version (see 3.7) as well as
a replaceable DI cartridge with conductivity monitoring and conductivity control.

The DI cartridge used is intended exclusively for maintaining the conductivity

and not for water treatment. When using the “Automatic replenishment”
A option and for manual replenishment, it is important to ensure that the
medium for replenishment is provided in the specified water quality.

3.18. Conductivity monitoring

With the conductivity monitoring option, the conductivity is recorded by a measuring probe in the
tank. If the specified conductance limit is exceeded, a warning and an alarm message are output
(see parameter list).

3.19. Conductivity control

With the conductivity control option, the conductivity is recorded by a measuring probe in the
tank. If the required conductivity is exceeded, a regulating valve opens and allows a partial
volume flow of the refrigerant to flow through a DI cartridge installed in the bypass. The regulating
valve closes as soon as the required conductivity is reached again.

3.20. Special voltage

If your machine is equipped for a special voltage, the electrical components have been adapted.
Your machine may only be operated under the voltage specified on the rating plate.

3.21. Phase monitoring

Optionally, the Vario-Line units can be equipped with a phase monitor. This monitors the phase
sequence, phase failure, undervoltage and asymmetry. It covers a voltage range of 200-690V. If
the respective predefined limits are exceeded, the system switches off and protects the electrical
components installed in the unit.

3.22. UL version

The main components of the Vario-Line are already UL compliant in the basic features. If your unit
is ordered with the UL version option, the control cabinet is also produced according to the UL
regulations. The corresponding UL certificate must then be issued as part of the official UL
acceptance - ask your customer account manager.

3.23. Special paint finish

All cover panels (see Chapter 1.2 Elements) can be supplied with an optional special paint finish.
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3.24. Air filter mat (accessories)

If the chiller is operated in surroundings with dust or oil vapour the condenser should be
protected with the air filter mat. The filter is fixed using the Velcro tapes attached in the
condenser protective grille. The filter is cleaned by removing it and washing it with water or a
slightly alkaline solution. Heavily-contaminated filters must be replaced by new ones. Please
contact the KKT chillers Service Team (Contact details).

3.25. Vario Foot (accessories)

The four Vario Foot levelling feet can be used for rolling, vibration isolation and height adjustment.
To do so, the height of each foot can be individually adjusted upwards or downwards using a
special ratchet function. If the unit is out of service, all four feet can be screwed in until the unit
completely stops on the integrated machine castors and can be rolled away.

3.26. Level package (accessories)

The level package is used if the application is to be installed more than 500 mm above the chiller
(see also Chapter 6.2.7 Process level). This option is delivered as a loose addition and consists of
an electrically activated valve and a check valve. The electrically activated valve must be installed
at the device inlet, and the check valve at the device outlet. The electrical installation of the valve
is completed in the control cabinet according to the circuit diagram.

3.27. Filter assembly, coolant circuit (accessories)

The water filter protects the cold water circuit against dirt. The set, consisting of a filter, fitting and
two shut-off valves, is enclosed with the chiller in a separate pack and must be fitted onto the
cold water inlet of the chiller from the outside when the chiller is installed.

3.28. Filter assembly, cooling water circuit (accessories)

The water filter protects the cooling water circuit against dirt. The set, consisting of a filter, fitting,
two shut-off valves and two pointer pressure gauges for indicating the cooling water inlet and
outlet pressures, is enclosed with the chiller in a separate pack. It can be installed for optional
shut-off of the filter assembly or to shut-off the whole cooling water circuit.

3.29. Gateway (accessories)

The gateway is ready mounted in the control cabinet and can be used as an interface for
processing all signals registered in the chiller. Therefore the following processing protocols are
available depending on the customer specification:

Modbus, Profibus, Profinet, Devicenet, EtherNet,
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3.30. Remote control panel (accessories)

If the chiller is not to be operated directly at the unit but from a different operator station, your
unit can be delivered with the so-called remote control panel. Thereby the same display that is
already installed in the chiller is mounted together with a rail to the operating voltage supply in
one miniature housing. The remote control panel is connected to the chiller with clips and takes
over the complete function of the controller in the main device. The two panels work in parallel.

3.31. Special languages (accessories)

These instruction manuals are provided in German, English, French and Spanish. Other languages
are available on request.

3.32. Wooden crate (accessories)

While the Vario-Line units are usually delivered on wooden IPPC pallets with polystyrene corners
and shrink-wrapped in foil, it is also possible to pay for delivery of the units in a wooden crate. In
this case, the units are additionally protected by a solid wooden crate with IPPC label to ISPM 15
standard.

3.33. Seaworthy crate packaging (accessories)

Seaworthy crates for the Vario-Line are produced according to International Standards for
Phytosanitary Measures with packaging made of solid wood (ISPM 15). This means that the
crates are made of heat-treated solid wood which has been stripped of its bark. Only wood-based
materials, such as OSB boards, are used. In addition, all crates are marked with the IPPC logo
and registration number. The units are fixed in the crate with the help of coach bolts, ring nuts
and polyester straps and are packed in a sea air consistent foil with desiccant. The components
used to pack the units can be dismantled using a cross-head screwdriver. Please note the
changed transport dimensions.

4. Safety

The chiller, within the sense of its intentional use, is designed to operate safely, Provided the
instructions described in this instruction manual are followed with regard to transport,
installation, commissioning and servicing/maintenance. The machine conforms to the safety
standards in accordance with the EC Declaration of Conformity (see Appendix).

4.1. General information

The chiller contains a pressurised circuit. The maximum pressure that occurs is 45 bar. Even
when inactive or disconnected from the power supply the circuit is still under pressure.

4.2. Hazard warnings

A range of warnings are attached to the machine. Keep these warnings clean at all times.
Damaged or missing warnings must be replaced.
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Table 9: Definition of the safety symbols

Note and follow the instructions for use!

The machine must be safely disconnected from the power supply before it
is opened! Then wait for at least 2 minutes before opening the machine.

Warning! Electric shock! If the machine is only switched off at its main
switch, dangerous electrical voltage is still applied at several terminals in
the control cabinet.

Wear safety footwear!

Wear protective gloves!

>V

Wear eye protection!

Wear protective clothing!

Warning! Hot surface!

Warning! Cold surface!

WARNING!

Contains pressurised gas!

OB
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The following hazard warnings apply in particular to the machine:

Table 10: Hazard warnings

WARNING! Work on the chiller must be carried out by properly qualified,
competent personnel!

The surfaces of pipes and components of the refrigerant and cold water
circuit and electrical equipment can be very hot during operation and even
for a while after.

The surfaces of pipes and components of the refrigerant and cold water
circuit and electrical equipment can be very hot during operation and even
for a while after.

WARNING! Pipes and components of the refrigerant and cold water circuit
are pressurised.

WARNING! Do not undo the system parts. Risk of injury on contact.

WARNING! Only use the liquids specified!

> PPk B P

WARNING! The unit frame and housing are not designed for additional
loads, which is why the components may not be walked on or subjected to
extra loads!

Keep off do not load
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4.3. Residual energy

Even if all the hazard warnings in Chapter 4.2 are taken into account, the following residual
energy situations can result in a hazard:

= Rotational energy of the decelerating fan
o Despite the installed wire guard, hair or pieces of clothing can still be drawn in
and caught.
= Hot surfaces on machine parts
o Especially the compressor head, the hot gas pipe and the condenser can still be
very hot for some time after the machine has been switched off. Temperatures
within the range from 60°C to 130°C are possible.
= Dangerous electrical voltage in the control cabinet despite the switched off main switch
If the machine is only switched off at its main switch, dangerous electrical voltage
is nonetheless still present at several terminals in the control cabinet. In
particular, these are the main supply terminal and the input terminals of the main

80003001.K

switch.

= Refrigeration circuit is pressurise
Provided it is not damaged the refrigeration circuit is closed. Therefore, a hazard is

not to be assumed.
Note:

After switching off the unit at the main switch, if you wait for 5 minutes before opening the unit
risks due to rotational energy and electrical power can be reduced. In this case only the residual
thermal energy must be considered.
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4.4, Safety devices, guards and safeguards

4.4.1. High pressure limiter

The high-pressure limiter (PZH) is a pressure switch with manual reset. The PZH limits the
condensing pressure and switches off the compressor via its load contactor when the maximum
permitted system operating pressure is reached. It is part of the safety chain. The PZH is mounted
on the refrigerant receiver of the vBoxX type units (see Figure 7: Position of the high-pressure
limiter (PZH)). If the PZH has been activated, a message is output at the operating terminal. In
this case, please follow the instructions in the Troubleshooting chapter (see Appendix Il).

Figure 7: Position of the high-pressure limiter (PZH)

4.4.2. High-pressure monitoring via sensor

If the high pressure in your machine’s refrigeration circuit increases to a maximum value, the
compressor is switched off by the high-pressure sensor . A reset is only required at the display. If
the high-pressure monitor has triggered, please follow the instructions in the Troubleshooting
chapter (see Appendix Il).

4.4.3. Low-pressure monitoring

If the low-pressure in the refrigeration circuit of your system is too low for the specified cooling
medium there is a risk of freezing. For this reason, the low pressure is monitored continuously
and if it falls below a minimum value, the compressor is switched off. If the low pressure has
increased to a minimum value, the compressor is released once more. If the low-pressure monitor
has triggered, please follow the instructions in the Troubleshooting chapter (see Appendix I1).

4.4.4. Flow monitoring

If the flow rate of the cold water, which is pumped through the evaporator is too low, there is a
risk of freezing. For this reason, the pressure at the evaporator inlet is monitored continuously. If
the pressure falls below the preset value, the “Flow warning” message appears. If the value falls
below the minimum value, the pump and the compressor are switched off and the “Flow stop”
message appears. In this case, please follow the instructions in the Troubleshooting chapter (see
Appendix 11).
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4.4.5. Oil temperature monitor

All Vario-Line units are equipped with a so-called oil temperature monitor so that the compressor
starts up easily, even at low ambient temperatures. To this end, the hot gas temperature is
monitored. If the hot gas temperature is below the limit value of 6°C, the oil is heated by the
frequency inverter until the limit value is reached once more. This function is only ensured if the
main switch is switched on.

4.4.6. Personal protective equipment when operating the machine

Operating the machine involves making settings at the control panel. During operation of the
machine its cover panels are installed, the machine is completely enclosed. No protective
equipment is needed.

We recommend ear protectors be worn by persons with jobs that require them to be continuously
in the immediate vicinity of the chiller. Please refer to the sound emission information included in
the technical data.

4.5. Personal protective equipment for servicing work

Servicing work on the machine includes all work for which the machine is opened and one or
more cover panels are dismantled. In particular, this includes cleaning work as described in
Chapter 9 Cleaning and maintenance work as described in Chapter 10 Service. Before work is
carried out on the chiller, the protective equipment described in Table 9: Definition of the safety
symbols must be used/put on.

Table 11 Personal protective equipment for servicing work

Wear safety footwear!

Wear protective gloves!

o
O

Wear eye protection!

@ Wear protective clothing!

4.6. Airborne sound emissions

The airborne sound emissions data are given as the sound pressure level, measured at a
distance of five metres without reflection. Its maximum value is shown in the technical data. This
only occurs at the highest fan speed on the air intake side of the chiller (Figure 8, measuring
point [1]). The emissions in [2] to [4] are generally around 10 % lower than [1].

3@8 83000602Km



Figure 8: Airborne sound emission

In partial load mode or under favourable ambient conditions the (see Chapter 4.7.1 Noise) fan
speed and therefore the sound emissions reduce automatically.
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4.7. Notes on reducing noise and vibration

4.7.1. Noise

Details of your chiller's airborne sound emissions are given in Chapter 4.6.

To reduce noise pollution caused by airborne sound emissions it is advisable to install the chiller
out of doors and out of the range of workplaces.

If this is not possible we recommend that when the unit is installed attention is paid to ensuring
that the air intake side is not pointed directly at a workplace/workstation.

High ambient temperatures mean high fan speeds and this increases the noise levels produced.
It is advisable not to expose the chiller to direct sunlight or to install it in rooms with high air
temperature. Further information is available in Chapter 6.2 Installation site.

4.7.2. Vibration

The chiller is designed so that the vibrations caused by the compressor are largely isolated by the
chiller's frame.

To minimise the effect of vibration still further, it is possible to install the chiller with optionally
available levelling feet (Chapter 3.25 Vario Foot . These are fitted with damping elastomers.

4.8. Residual risks

4.8.1. Electrical

If all safety provisions are complied with there is no risk.

4.8.2. Mechanical

If all safety provisions are complied with there is no risk.
Mechanical damage to components or pipes of the refrigerant circuit can cause refrigerant to
leak. Leaking refrigerant can cause cold burns.

4.8.3. Chemical

WARNING! Toxic and caustic products are produced by the thermal
A decomposition of the R410A refrigerant.

2 WARNING! Do not install in rooms with naked flame or smoke emissions.
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4.8.4. Other

WARNING! Risk of suffocation if the chiller is installed in a room that is too

A small. Please note and follow Chapter 6.2.2.

WARNING! In the EU you must follow the provisions of EN 378-3. You must also

c comply with the local installation regulations and provisions, especially (in

Germany) the VAWS and the BGR500 Chapter 2.35.

4.9. Hazardous substances

4.9.1. Refrigerant R410A

First aid measures:

After inhaling: remove victim to fresh air, ensuring your own safety, and keep the person
at rest in a comfortable position. Get medical attention. If the person stops breathing,
give artificial respiration

After skin contact: Leave clothing that has fused with the skin initially. Rinse areas
damaged by cold with lukewarm water (never use hot water). Do nut rub! Cover with
sterile dressing. Ensure medical treatment is provided.

After eye contact: rinse the eyes with clean water or eyewash solution for at least 15
minutes with the eyelids open. Consult an eye specialist.

After swallowing: swallowing is not considered to be a likely risk as the refrigerant in the
surroundings is gaseous.

Notes for the doctor: do not give the patient catacholamine or adrenalin ephedrine preparations.

Fire-fighting measures:

Suitable extinguishing medium: The product itself does not burn. Match the
extinguishing measures to the surrounding fire. Cool containers with sprayed water.
Particular hazards due to the substance, its combustion products or gases formed:
forms toxic and caustic gases and fumes on decomposition.

Special protective equipment for fire-fighting: self-contained or air-line breathing
apparatus and acid-resistant protective suit for deployment in immediate vicinity.
Further information: The effect of fire can cause bursting or explosion of the container.
Ignitable gas-air mixtures possible under certain conditions.

Measures in case of accidental release:

Environmental protection measures: where possible do not allow the product to get into
the environment.

Cleaning procedure: leave the product to evaporate.
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Handling and storage:
= Handling: Fire and explosion protection: Heating results in increased pressure and a risk
of bursting. Cool containers at risk with water. Open the containers slowly and carefully.

Personal protective equipment:

= Respiratory protection: not necessary if adequate ventilation available. Self-contained or
air-line breathing apparatus within enclosed rooms, if insufficient oxygen supply
available, in case of substantial or uncontrollable release. Only use breathing apparatus
in accordance with the international / national standards. Only use breathing apparatus,
no filtering devices.

= Hand protection: chemical-resistant protective gloves. Recommended material: Polyvinyl
alcohol.

= Eye protection: close-fitting safety glasses/goggles.

General protection and hygiene measures:
= Do not inhale fumes / aerosols.
= Do not eat/drink or smoke during work.

4.9.2. Oil

First aid measures:

= After inhaling: remove victim to fresh air, ensuring your own safety, and keep the person
at rest in a comfortable position. Get medical attention.

= Following skin contact: remove soiled, soaked clothing. Wash skin with water. If
symptoms develop, get medical advice.

= After eye contact: rinse the eyes with clean water or eyewash solution for at least 10
minutes with the eyelids open. Consult an eye specialist.

= After swallowing: can cause vomiting. Have the mouth rinsed out with water and give the
patient two glasses of water to drink. Get medical advice.

= Notes for the doctor: Treatment of symptoms and support therapy as indicated.

Fire-fighting measures:
Low fire risk. Product only ignites in case of very large heat supply.
= Suitable extinguishing agents: match to the surroundings. Carbon dioxide, powder and
foam extinguishing agents. Use water with caution to avoid possibly considerable steam
generation.
= Particular hazards due to the substance, its combustion products or gases formed:
irritant fumes are released during thermal decomposition.
= Special protective equipment for fire-fighting: self-contained or air-line breathing
apparatus and acid-resistant protective suit for deployment in immediate vicinity.
= Further information: The effect of fire can cause bursting or explosion of the container.
Ignitable gas-air mixtures possible under certain conditions.
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Measures in case of accidental release:

Environmental protection measures: do not allow the product to get into the sewers or
bodies of water. Absorb with sand, soil or a similar absorbent material. Ensure proper
disposal in containers.

Cleaning method: Clean the contaminated area with water. Caution! Slipping hazard!
Further information: Inform the police or competent authorities in case of penetration
into the sewers or bodies of water.

Personal protective equipment:

Respiratory protection: not necessary if adequate ventilation available. Self-contained or
air-line breathing apparatus within enclosed rooms, if insufficient oxygen supply
available, in case of substantial or uncontrollable release. Only use breathing apparatus
in accordance with the international / national standards. Only use breathing apparatus,
no filtering devices.

Hand protection: Protective gloves. Recommended material: Nitrile rubber.

Eye protection: close-fitting safety glasses/goggles.

Handling and storage:

Handling: avoid lengthy skin contact. Avoid inhaling high concentrations of vapour. Avoid
inhaling high concentrations of fumes.

Storage: Suitable material for container: Mild steel. Tightly close unused containers to
prevent the penetration of moisture. Keep away from strong oxidants.

4.10. Reasonably foreseeable misuse

Reasonably foreseeable misuse, for the users of the chiller, means foreseeable use in a way not
intended according to the operating instructions. It is due to foreseeable human behaviour.
The following dangerous situations can arise due to misuse which could reasonably be expected:

dangerous voltage of electrical components, if the machine is not disconnected from the
power supply before it is opened.

The fan and compressor can start up suddenly, without any visible change to the
machine’s status.

Even if the machine has been disconnected from the power supply, the surfaces of
components in the unit can still be very hot or cold.

risk of damage to external hydraulic components if the cold water feed is confused with
the cold water return.

danger caused by using media in the unit that have not been approved.

Danger caused by connecting an incorrect source of power.
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4.11. Information for emergencies

If an emergency occurs during operation of the chiller, the machine must be disconnected from
the mains at once using the master switch. Remove people from the danger zone immediately. An
emergency situation can among other things be:

o aleak and escape of refrigerant and/ or oil.

o a part of the machine becoming mechanically detached from it.

o the machine making unusual noises.

o the machine vibrating severely.
Then contact the KKT chillers Service Team. If you detect a refrigerant or oil leak, proceed as
described in Chapter 4.9 Hazardous substances.
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5. Handling and storage

The chiller is fixed on a wooden pallet in the factory for delivery. The machine is additionally
protected against damage by polystyrene corner protectors and stretch film. Therefore you should
remove the packaging as late as possible.

5.1. Dangerous goods

Chillers with refrigerant capacity >12kg must be declared as dangerous goods in accordance with
UN2857. The Vario-Line units have been specified so that the refrigerant fill quantity is always
<12ksg.

5.2. Transport

The chiller may only be transported using a forklift truck with sufficient load capacity. The net
weight of your machine is given in the technical data. Please note that if a machine has already
been in operation, it can contain residual fluids, which increase the transport weight.

WARNING! The chiller must not be tilted by more than 10° from the
A perpendicular position.

5.2.1. Forklift truck

=
4 +

750

/ \

400 400

Figure 9:vBoxX 6 - 28 centre of gravity

It is possible to transport the machine both in a packed and an unpacked condition by means of
fork lift truck. Please note that the centre of gravity may vary depending on the model.
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5.3. Unpacking

A when cut. Risk of injuries!

WARNING! Packing straps are mechanically stressed and can snap back

Remove carefully all tapes, films, protection corners and spacers. Optional accessories may also

be located under the film. Ensure that these are also not damaged.

The packaging can be recycled according to the local regulations. Refer to the following table for

details of the packaging materials used:

Table 12: Packaging materials

Element Material Recycling code
Polystyrene corners Polystyrene ::
Stretch film Polyethylene
PE-LD
Edge protection corners Carton board @
Packaging tape Polypropylene &
PP
Lock bushings Steel, zinced
Wooden pallet Treated raw wood to ISPM15
5.4, Storage

If the chiller is stored for more than one month, it should remain in the transport packaging or be

repacked.

The following conditions must be noted for storage:

= Avoid direct sunlight and moisture
=  Ambient temperatures 30°C to 50°C

To avoid frost damage, the cold water circuit must be completely drained before the chiller

is placed in storage and if necessary, flushed with a mixture of water and anti-freeze

(see Chapter 11.1 Draining).
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6. Installation

6.1. Overview

Several tasks are necessary to install the chiller. The following work schedule shows the order in
which they are carried out:

= Prepare the installation site
= |nstall the machine

= Flush the cold water circuit
= Hydraulic installation

=  Fill the whole system

= Vent the whole system

= Electrical installation

6.2. Installation site

6.2.1. General information

The chiller is approved for both indoor installation (installation site classification 1) - as well as
outdoor installation (installation site -classification Ill) for the access area categories (b) “monitored
access area” and (c) “access area to which only authorised persons are permitted entry” (note
option packages). DIN EN 378-1

The electrical IP rating is IP54. If installed indoors, ensure sufficient air exchange. An enclosed room
will steadily heat up and the machine can switch off due to a lack of cooling. The exhaust heat from
the machine can be approximately calculated as 1.3 x net refrigeration capacity. The air flow rate
required for your machine can be found in Table 3 Technical data. When choosing the installation
site, ensure that waste heat from other processes cannot be guided directly onto the air intake side
of the chiller.

The installation of exhaust air ducts is not permitted.

2 WARNING! Do not install in rooms with naked flame or smoke emissions.

6.2.2. Minimum room volume

The refrigerant R410A contained in the system is classified in safety group Al in accordance with
EN 378-1 Table E.2. l.e. the refrigerant is not flammable and has low toxicity. However, when
installing in enclosed rooms without additional safety measures a minimum room volume is
required. This is due to the fact that the maximum concentration occurring in a place occupied by
people on release and depends on the quantity of refrigerant required to fill the unit. Please refer
to the following table for the value to be complied with for your machine.
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Table 13: Minimum volume of the installation space with regard to maximum refrigerant concentration in
case of leakage if installed indoors

vBoxX 6 8 10 12 15 18 24 28
VRmin refrigerant[m3] 7 11
VRmin setup instructions [m3] 18.7 21.0

If the calculation of the minimum room volume required is only based on the respective
refrigerant fill quantity, a room volume of 7 would be sufficient for size | (vBoxX 6 - vBoxX 12) or
11ms for size Il (vBoxX 15 - vBoxX 28) to rule out a risk of suffocation.

However, to ensure faultless operation and convenient servicing of the units, the clearances in
the setup instructions must also be adhered to. These are 18.7ms3 or size | (vBoxX 6 - vBoxX 12)
and 21.0ms3 for size Il (vBoxX 15 - vBoxX 28) - see Appendix II.

The refrigerant fill quantity of the Vario-Line units is therefore so low that, provided the unit
clearances given in the setup instructions are complied with, the risk of suffocation can be ruled
out.

6.2.3. Ambient temperature

The chiller is cooled by the ambient air and the lower the temperature of this cooling air the more
economically the chiller works. Direct sunshine or exhaust air from other machines heats up the
surrounding air and must be taken into account when installing the chiller. Preference is for a
shaded installation. The maximum ambient temperature is given in the technical data.

6.2.4. Effect of surrounding air flow

The chiller emits heat to the surrounding area, the machine also draws in cooling air. The
machine controls the quantity of cooling air automatically via the speed of the fan. Air currents
surrounding the machine, such as the wind, can affect this control and endanger operation of the
machine. If a constant direction of an air current is known at the installation site, this should not
be directed at the air intake side of the chiller.

6.2.5. Minimum clearances

The minimum clearances around the machine are made up of service clearances and clearances
to ensure optimum air supply. On the one hand accessibility must be ensured from all sides, in
addition, an unhindered, sufficient quantity of cooling air must be able to be drawn in and blown
out upwards. If the minimum clearances are not complied with there is a risk of an air short-circuit
between the air intake and discharge side. Please refer to the enclosed main dimensions sheets
for the necessary minimum clearances.
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6.2.6. Process level

The chiller may not be installed more than 500 mm below the process level, There is a risk of cold
water discharging via the chiller’s internal tank while the unit is not in operation. If this however is
necessary, the level package option (3.26 Level package) must be installed.

6.2.7. Surface and foundation

The surface on which the machine is installed must be flat and horizontal. All feet of the
machine’s units must have uniform contact with the ground. Ensure that the ground/subsoil has
sufficient load bearing capacity. According to the setup instructions (Appendix Ill) a continuous
concrete foundation with the given minimum size is recommended. For details, the gross weight
of your machine is listed in the technical data (Table 3). In the case of chillers equipped with a
tank, the net weight in operation increases by the tank capacity. The sum is the gross weight.

If it is not possible to lay a foundation, the machine can also be positioned on a baseframe made
of steel sections. Please also ensure here that all the unit feet have uniform contact with the
baseframe.

6.2.8. Stability

The normal situation is for the machine and the baseplate to be stood firmly on the ground. It is
not necessary to anchor the machine to the ground. However, the machine can be equipped with
the optionally available levelling feet (3.25 Vario Foot) if necessary due to the surrounding
conditions. The levelling feet provide very good resistance to slipping. If this is not sufficient for
your application the machine can also be bolted to the ground. Holes are provided in the machine
baseplate for precisely this purpose. The system designer is responsible for choosing suitable
fixing elements.

6.2.9. Levelling

If it is necessary to level the chiller on the ground or floor, this can be done using the optionally
available levelling feet.

6.2.10. Vibration isolation

If it is necessary to isolate the chiller on the ground or floor, this can be done using the optionally
available levelling feet. The levelling feet are fitted with vibration-isolating elastomers.

If there is a risk of vibration being transmitted by neighbouring machines, separate vibration
decoupling must be carried out.
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6.2.11.

Installation

The unit-specific connection assignment is shown in the flow diagram enclosed with the chiller.

=
"

Filling and feeding

Draining

Unit outlet cold water circuit 1 (VL)

Unit inlet cold water circuit 1 (RL)

Unit outlet cold water circuit 2 (VL)

Unit inlet cold water circuit 2 (RL)

Detail A

Detail B

3

-
L
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6.2.12. Hydraulic installation

The plant designer is responsible for choosing the material and cross-section of the hydraulic
connections between the chiller and application. The dependencies are, among other things, the
accepted pressure loss in the connection pipes and the available pump pressure. When designing
the connections attention must also be paid to the minimum flow rate required and sufficient
pressure resistance to the maximum pump pressure.

In the case of chillers equipped with an internal tank, the cold water circuit must be hydraulically
closed.

WARNING! Zinced pipes may not be used with water-glycol mixtures!

Formation of decomposition products which result in silting-up
A of the system!
6.2.13. Frost protection measures

The chiller is exposed to a frost hazard by two different situations. Both an ambient temperature
< 0°C and a flow temperature < 8°C entail the risk of freezing of system parts of the cold water
circuit.

Installation at ambient temperature < 0°C with antifreeze

The machine is protected against freezing by an antifreeze. Always comply with the requirements
with regard to the operating liquid and mix ratio. This also applies to the version with water-cooled
condenser (Chapter 3.3 Version with water-cooled condenser).

Flow temperature < 8°C

The machine must be protected against freezing by an antifreeze in accordance with the
specifications. Please note that the evaporation temperature is always significantly lower than the
cold water flow temperature. A risk of freezing can exist even in a supposed safe temperature
range. Comply with the requirements with regard to the operating liquid and mix ratio.

6.2.14. Flushing the cold water circuit

Dirt in external pipes and components can damage the chiller. Before the chiller is connected
hydraulically with the cold water circuit, the cold water circuit must be flushed several times. If
there are dirt traps in the cold water circuit they must be cleaned after flushing the pipes.
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6.2.15. Filling
If the hydraulic installation of the whole system has been completed, the unit can be filled. Open
all the stopcocks in the cold water circuit.

WARNING! Only use approved refrigerants, see Chapter 2.15! If there is a

risk of frost, note Chapter 6.2.14.!
A All operating liquids must be mixed before they are added to the system!

Procedure for chillers with integrated tank:
The filling can be carried out via the tank without pressurised methods.

Procedure for chillers without integrated tank:

The standard machine without integrated tank does not have a filling connection. To fill the
system you must provide a filling connection in the process circuit. If an external tank is installed
in the process circuit, fill your system directly in this tank.

All fill and make-up connections are marked with the following pictogram:

n

[
00387

Figure 11: Fill and feed connection

WARNING! In the EU you must follow the provisions of EN 378-3.
A You must also comply with the local installation regulations and provisions,
especially (in Germany) the VAWS and the BGR500 Chapter 2.35.
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6.2.16. Venting

Vent the pump before commissioning. When doing so, open the vent screw before switching on
the pump and keep it open during ongoing operation until all air has escaped from the pump body
(see example Figure 12).

RP 3/

10

142

Pump venting

165

125

158

Figure 12: Position of the pump venting (horizontal type example)

If your chiller is equipped with an internal tank, the further water circulation ensures that any
residual air in the overall system can escape via the tank open to the atmosphere.

For machines without a tank we recommend that an automatic venting valve be installed at the
highest point in the cold water circuit.

6.2.17.

Electrical installation

A

WARNING! The electrical installation, testing and startup may only be carried
out by qualified personnel. Note and follow the local regulations.

A

WARNING! Do not switch on the chiller until the hydraulic installation is
completed and the machine has been filled as specified in Chapter 6.2.15.
Otherwise the machine can be damaged.

The chiller is connected electrically to its main supply terminal in the control cabinet.
(see Figure 13 Main supply). A corresponding circuit diagram is enclosed with the unit.
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Figure 13: Main supply

The load cable and fuses must be dimensioned according to the machine's technical
specifications and the regulations of the local power supply company.

The supply cable must be laid into the inside of the machine. Recesses are provided in the
baseplate for this purpose. Feed the supply cable, protected by rubber grommets, through these
openings (see Figure 13 Main supply).

Never switch on the chiller immediately if the machine is moved from a cold room to a warm
room. The condensing moisture can damage electronic components. At the initial startup or if
starting up after a lengthy period with no operation, all electronic components must be allowed to
acclimatise.

If you use an external control cable to set the chiller's release (see Chapter 8.3 External release),
this cable is laid parallel with the supply cable and is wired at the corresponding terminals in the
control cabinet. The machine is bridged at the corresponding terminals on delivery.

Once the electrical installation has been completed the phase sequence must be tested. This is
done by checking the rotational direction of the pump. This has a rotational direction arrow on it.
If the rotational direction does not match the arrow, the phase sequence can be corrected by
swapping two phases at the main supply.
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7. Initial startup

Before commissioning the chiller, the checklist must be used to check whether all the necessary
work inChapter6 Setup and installation has been carried out properly.

All Vario-Line units are equipped with a so-called oil temperature monitor (4.4.5 Oil temperature
monitor) so that the compressor starts up easily, even at low ambient temperatures. To ensure
this function, in ambient temperatures below 5°C it is necessary for the finished, installed
machine to be switched on at the main switch without release of the cooling for at least 3 hours

before the required operation is switched on.

7.1. Installation checklist

Unit installed horizontally and stable?

Any vibration damping and floor anchoring necessary is installed?

The spaces around the unit are sufficient according to the specifications?
Air intake side free from packaging material, etc.?

Hydraulic connection OK?

Cold water circuit filled in accordance with specification? Water quality OK?
Whole system flushed? Dirt trap cleaned?

Cross-sections adequately dimensioned?

Electrical connection OK? Electrical power available?

External pumps OK? Direction of rotation?

Unit cover closed?

Whole system OK and ready for startup?

Compressor “preheated”?

External release OK?

After checking the above checklist you can continue with Chapter 8 Operation .

Use the enclosed Product registration form to register your chiller. This ensures that you receive
support quickly and easily in a service case, as KKT chillers already has all the relevant data.
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8. Operation

The chiller is designed for fully automatic operation.

8.1. Switching on

Firstly, switch on the unit by flipping the main switch. A start screen appears on the display.

8.2. Selecting the operating mode

In the Start screen you can choose between the following three operating modes:

= Standby: This operating mode is to be selected if the chiller was disconnected from the
power supply at ambient temperatures <5°C for longer than 6 h. In this case the
compressors must be preheated for 3 h, so that the refrigerant can escape from the oil.
Compressor heating and the thermostatic pump start are active.

= Auto: The chiller is ready for operation. Fully-automatic operation starts by external
release (potential-free contact) as described in Chapter 8.3 External release. If the
contact is open, the compressor heater and the thermostatic pump start are active. If the
contact is closed, fully-automatic control for the compressor and the tank heating are
released. The chiller adjusts to its setpoint.

= On: the chiller is continuously switched on in fully-automatic mode without external
release.

8.3. External release

In the delivered status the contact for the external release is bridged. An external control cable
can be wired up in place of the bridge. Refer to Chapter 6.2.17 Electrical installation

Information for installation of the external release. Fully automatic operation starts with this
external release.

8.4. Control

The system is controlled by a PLC (programmable logic controller). This communicates with an
add-on module and a controller for controlling the inverter and the display. The controller for
controlling the inverter includes control of the complete refrigeration circuit. The inverter itself is
used for optimised speed control of the compressor All operation-relevant data are shown on the
display.
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8.5. Control panel

Screen display

LED status displays

Function buttons

Figure 14: Chiller control panel

LED status displays:

Left LED is lit red:
Group fault exists

Middle KED is lit yellow:
Pump is running

Right LED is lit green:
Compressor is running

Please note:

Selected menu fields in which you can
make changes (= input fields), are shown
inversely on the display.

There are two types of input fields:

Text input fields

Setting options are displayed by
default texts.

If a text input field for changing the
setting option is activated, this setting
option appears positioned on the
right.

Numerical input fields

Values can be changed within a
predefined value range.

If a numeric input field for changing
the value is activated, a small flashing
cursor appears at the current input
position below the respective digit.

Button functions:
Pressing any button activates the display lighting.

Pressing this button allows you

= to scroll within a menu level from the currently
shown display to the previous display of this menu
level.

= change the values if the selected input field was
released beforehand by pressing the @ button:
increase a value within numerical input fields.
Switch to the previous setting option within the
text input fields.

Pressing this button allows you

= to activate the input fields for entering /editing
values.

= to save the entered value of an input field and
also block the respective input field at the same
time.

= to confirm all faults in the “Alarms” menu, if the
button is pressed for 5 seconds.

Pressing this button allows you

= to navigate from an upper menu level to the
associated submenu level.

= to switch between the displayed input fields
(if no input field has been activated for input)

= jump from one number position to another within
the numeric input fields that were previously
activated.

Pressing this button allows you

= to scroll within a menu level from the currently
shown display to the next display of this menu
level.

= change the values if the selected input field was
released beforehand by pressing the button:
lower a value within numerical input fields.
Switch to the next setting option within the text
input fields.

Pressing this button allows you

= navigate from a lower to the next higher menu
level.

= jump from one number position to another within
the numeric input fields that were previously
activated.

50/ 88

83000602Km



8.5.1. Start screen

The general operating status of the system is displayed on the Start screen.

GISICIOISIC)

11l 1ler

Ho Error

Inlet H.8°C
Outletd d.8°C
Outlet? H.8°C
FumFr 1 2 Pump 2 )

Figure 15: Start screen

@

Current system operating mode

(here: System standby)

Changing the operating mode see Chapter
8.5.2 Changing the operating mode.

The other menu fields of the Start screen are
used for information. Changes to the displayed
values are made automatically. Manual input

is not possible here.

@

©

Active alarm
(here: no fault)

Inlet = inlet temperature
process water circuit 1 in °C

Outlet 1 = outlet temperature
process water circuit 1 in °C

Outlet 2 = outlet temperature
process water circuit 2 in °C

Pump 1 / Pump 2. = operating status of
the pumps

O O Pump activity symbols
0 O = neither of the two pumps is running
® @ = pboth pumps are running
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8.5.2. Change of operating mode

If the screen lighting is off (= display is in idle), first press any button to switch on the screen

lighting.

If the display lighting is switched on, press the
button to release the “current system operating
mode” text input field to change the operating
status.

(current operating status in the adjacent figure:
“System standby”).

Refrigerating system

Lhiller Standby
no Ertor

Inlet A8 °C
Out.let] A, °c o
Out.let2 E.E L O
Conduct LIS T

Figure 16: Activating menu bar

By releasing the “current system operating
mode” text input field the text shown in the
display is right-aligned.

Refrigerating system

Lhiller Standbd |
fio Error

Inlet A8 °C
Ot letd A8 °C O
Ot let2 E.B °C O
Conduct. LIS AT

Figure 17: Menu bar is activated

Press the ® button to jump within the released
/(;\\‘: text input field to the next possible setting option.

_
Press the ® button to jump to the previous

QN N IO
\ ] | \
\(T-,I/ (4 \)/

setting option.

You can select one of the following modes:
= System standby
= System auto
= System on

Press the & button to save and activate the
currently displayed mode.

This left-aligns the entry in the text input field.
At the same time, the text input field

is blocked again.
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8.5.3. Navigating to the menu levels

Starting from the start screen, you move to the main setting and control software menu.
From there to submenus (for overview of the menu levels see Appendix I). If the screen lighting
is off (= display is in idle), first press any button to switch on the screen lighting.

Refrigerating system

Lhiller Standbed
ho Ertor

Inlet A8 °C
Qut.letl A,8 °C O
Out.1et2 A, E °C O
Conduct L= AT

Figure 18: Navigating to the Main menu

If the lighting of the control panel is switched
on, you can navigate further to the main
menu.

To do this, press button .

Please note:

No input field for changing values may be
activated if you want to navigate between or
within menu levels.

Press button @ to navigate from a higher
menu level to subordinate menu level.

Within a menu level, scroll down through the
display of this menu level by pressing button
@ or scroll upwards by pressing the button

®.

The displays of a menu level rotate, i.e.: if
you scroll down, the last display of a menu
level is followed by the first display of the
same menu level. if you scroll up, the last
display of the same menu level follows the
first display of a menu level.

Press button @ to navigate from a lower
menu level to an overriding menu level.
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8.6. Parameter

A parameter can have a lower display level than access level. l.e. not all the parameters displayed
can be changed. A daily password is required to change blocked parameters. For enquiries
regarding the daily password, please contact our KKT chillers Service Team (Contact details). The
password level of the individual parameters is given in the parameter list enclosed in the machine
documentation.

8.7. Controller description

8.7.1. Electronic level monitoring

Before switching on the chiller, the electronic level monitoring becomes active.
The level is monitored for three statuses:
= Tank min level STOP; The chiller switches off immediately.
=  Tank min level warning; The chiller continues to run but in case of a standstill it does not
switch back on. The water feed solenoid valve (only for automatic water feed option) is
opened.
=  Tank max level message; The cold water feed solenoid valve (only for automatic water
feed option) is closed.

The ideal status exists when the level is above the warning level and below the maximum level. In
this case, no message appears.

If the chiller is switched on and the min level warning is reached, the chiller stays switched on so
that a cooling process that has started is not interrupted. If the chiller is switched off, the chiller
does not start in order not to initiate a cooling process that can possibly not be ended.

8.7.2. Switching the chiller on/off

The selected pumps are released if:
= |tis selected in the chiller configuration of the software,
= No motor protection switch faults are queued,
= No flow monitoring faults are queued,
= No minimum or maximum pump pressure faults are queued.

The following conditions must be fulfilled for the chiller Standby status:
= The control has finished its initialisation routine
= Release of all selected pumps,
= Release of the cold water feed or return sensor,
= No exceeding of the cold water feed temperature,
= Release through tank level monitoring,
= Release through cold water pressure monitoring at the evaporator inlet.
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The condenser fan is released if:
= the compressor is released.
=  No motor protection switch faults are queued.
= No fault is queued at the digital fault input (e.g. control unit group fault).

When the system is switched on, the primary pump / evaporator pump is switched on witha 3.5 s
time delay.

When the load pump is switched on, a timing element starts for each pump, which activates the
monitoring of the minimum and maximum cold water pressure at the pump outlet. When the
pump is switched on, a timing element also starts for release of the compressor's temperature
control. The compressor's temperature control is released when the time of the pump has
expired. This time is also used for activation of the flow monitoring.

The pressure and flow monitoring takes place with two timing elements:
= Delay at start; the pressure or the flow monitor triggers an alarm if, after the time has
expired, no pressure or no flow has developed.
= Delay during operation; in order to ignore short-term fluctuations in pressure or flow, the
alarm is delayed.
The same applies to the pressure and flow monitoring of the evaporator.

On switching off the system, the temperature control is blocked immediately and thus the
compressor is switched off. The pump continues to run to prevent uncontrolled continued
evaporation.

8.7.3. Cold water feed temperature control

The sensor in the tank is normally used to control the cold water flow temperature (system with
tank, with pump). If this sensor fails, the control switches internally to the sensor in the cold water
return and the setpoint value is increased by a defined value.

A PI controller is used, which generates an output signal of 0% to 100%, which controls the
COMpressor.

The following operating statuses reduce the control signal for the compressor:
=  High pressure

= Low pressure
= High-low pressure difference too large
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8.7.4. Compressor control

The control is designed for a refrigeration circuit with a speed-controlled compressor.

The compressor is requested depending on the controller output signal and according to the load
demand. The compressor switches off if refrigerating capacity is no longer required.

The high pressure is monitored on the hardware side by means of the high-pressure limiter. When
it is triggered, the compressor switches off immediately. In addition, the high pressure is
controlled by means of a pressure transmitter. This also switches off the compressor if the
setpoint value is exceeded, but releases them again if the value falls below the release value.
Before switching off the, high-pressure transmitter signals a warning.

Low pressure is also monitored by pressure transmitters. The compressor switches off if the value
falls below the setpoint value. If the switch-off value is exceeded by the hysteresis, the
compressor is released again. The triggering of the alarm is delayed by two timing elements. The
first timing element is started with the request for the compressor. If no intake pressure has built
up by the time the time expires, the low-pressure fault alarm is triggered. After the start time has
expired the low pressure may exceed the switch-off value for a short time. If this occurs more than
three times within an hour, the compressor is blocked. Before a low-pressure fault is triggered, a
low-pressure warning is signalled.

8.7.5. Fan speed control

Due to the continuous adjustment in the number of fans, the condensing pressure is kept
constant depending on the ambient temperature by means of a Pl controller. As the condensing
pressure at the moment at which the compressor is switched on rises very fast, the Pl controller is
superimposed by a P controller with limiting setpoint. This only intervenes if the Pl controller is too
slow.

8.7.6. Electronic expansion valve control

To keep the superheating constant, an electronic expansion valve with Pl controller is used in
vBoxX 6 - 18 and a thermal expansion valve in vBoxX 24 - 28.

8.7.7. Temperature limit monitoring

The temperature of the cold water feed is monitored for a minimum and maximum limit value if
the chiller is switched on (pump is running). If the limit value is exceeded or the minimum is not
reached, an alarm is triggered with time delay, which switches off the compressor.
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8.7.8. Group fault message + warning message
A group fault alarm is triggered if an alarm occurs. All alarms are included in the group fault, but
not the warnings. The group fault signalling relay has a floating changeover contact and is
energised in fault-free operation, in order to ensure wire break monitoring.
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9. Cleaning

9.1. Air filter mat

To maintain high performance, the optional air filter mat (3.24 Air filter mat) must be checked for
contamination at least once a month. The appropriate air filter mats can be ordered at any time
as an original spare part - please contact our KKT chillers Service Team (Contact details).

9.2. Condenser

To maintain high performance, the microchannel heat exchanger must be cleaned if there is any
visible contamination, but at least annually. To do this, disconnect the unit from the power supply
and remove the service panels and the condenser protective grille (panels 3 and 5, see Chapter
1.2 Elements). First of all, remove coarse dirt particles from the outside using a standard vacuum
cleaner. Then flush the microchannel heat exchanger carefully, in the opposite direction to the air
flow, from inside with warm tap water. Then clean with a wet vacuum cleaner until the surface is
dry again. For versions with water-cooled condensers see complete cleaning of the cold water
circuit.

9.3. Water filters

To ensure the required water quality and the required water circulation quantity, the optional
water filter (Chapter 3.27 Refrigerant circuit filter assembly) must be checked for contamination
at least once a month. The appropriate filter unit can be ordered at any time as an original spare
part - please contact our KKT chillers Service Team (Contact details).

9.4. Complete cleaning of the cold water circuit

Due to the complexity and diversity of the possible external materials, we recommend that the
complete cleaning of the cold water circuit only be carried out by qualified personnel - please
contact our KKT chillers Service Team (Contact details).
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10. Service

All service work may only be carried out by suitably qualified personnel.

10.1. Servicing/maintenance

Reliable operation and a long service life for the entire system can be guaranteed by proper
maintenance.

The purpose of the maintenance is:
= {0 ensure that the machine operates reliably and without unexpected failures
= To plan further servicing work in order to minimise downtimes

An overview of the maintenance intervals recommended by the VDMA is given in Appendix IIl. In
addition, the national regulations of the respective place of installation must also always be
followed.

Please note that the named points describe the minimum maintenance. The system's reliability
can be increased by intensifying the monitoring. You can contact our service department at any
time regarding servicing and maintenance quotations / maintenance agreements.

Use the enclosed Product registration form to register your chiller. This ensures that you receive
support quickly and easily in a service case, as KKT chillers already has all the relevant data.

10.2. Fault clearance

Troubleshooting and fault correction instructions are given in Appendix II.

Our technical customer service can be reached around the clock and will assist you with all
service matters (maintenance, repairs, spare parts, etc.):

Service Team Europe
T +49 9228 9977 7190
E service@kkt-chillers.com

W www.kkt-chillers.com 2 4 /

Service Team USA
TF +1 866 517 6867
E support@kkt-chillersusa.com

Customer Support

W www.kkt-chillersusa.com
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10.3. Spare parts

To ensure that the performance of your chiller is not impaired, we recommend that you only use
original spare parts from KKT chillers. In this way you ensure the reliability and quality of the
machine. For enquiries regarding spare parts, please contact our KKT chillers Service Team
(Contact details).

Use the enclosed Product registration form to register your chiller. This ensures that you receive
support quickly and easily in a service case, as KKT chillers already has all the relevant data.
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11. Withdrawing from service

WARNING! The machine must be withdrawn from service by professional and

qualified technicians.
A They must also be familiar with the local regulations.

For safety-related notes regarding any residual energy, please refer to Chapter 4.3 Residual
energy.

11.1. Draining

If the system is filled and there is a risk of frost, suitable measures must be taken to protect the
liguid against frost. If the unit is shut down for a lengthy period the complete cold water circuit
must be fully drained. Proceed as follows:

1. Drain the tank via the drain tap provided for this purpose
2. Drain the evaporator via the drain tap provided for this purpose

3. Drain the pump via the drainage plug provided for this purpose

The drain valve is identified by the symbol shown in Figure 19.

800392

Figure 19: Identification of the drain cock

The position of the drain plug is shown in Figure 20.

Drain plug
(Allen key 10mm)

Figure 20: Position of the pump drainage (here: horizontal type)

In order to prevent damage caused by frost, the cold water circuit must then be flushed with a
mixture of water and 40% by volume Antifrogen-N (or equivalent antifreeze).
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12. Recycling

WARNING! Any dismantling must be carried out by professional and qualified
technicians.

A The water and refrigerant pipes are pressurised!
They must also be familiar with the local regulations.

All parts (e.g. refrigerant, oil, glycol, metal, electronics, battery...) must be recycled, reused or
disposed of. Please note and follow all local and national regulations and if necessary contact
your local waste management authority.

A specialised disposal company must be used for the disposal of these wastes. They will issue a
proof of disposal that must be archived. The chiller can be returned to KKT chillers for disposal.
Please contact our KKT chillers Service Team for details (Contact details).

13. Products, solutions and services

Apart from the Vario-Line, KKT chillers also offers other products, solutions and services, which
are not described in this document. Take a look at our website http;//www.kkt-chillers.com or
contact your KKT chillers contact (contact details) - we look forward to hearing from you!
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I Overview of the menu levels

Main structure

Status Analodue inFut

Analogue outrFut

Ligital inFPut

Digital oubtrFut
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[esign limit

Regulation

Chillerconfigurati.

Skal Analod In—Out
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Status

Aralogue inFut Aralogue inFut

Temr.inlet H.8*°C
Q) | Terr.cutlets  @.peC
TemrF .outlet.? B.8°C
Conduct. . Bus.cm

Aralogue inFut

CW-EUF ik A.88 bar
Press pumrl 8.8 bar
Press Fumrz H.0  bar

Press tankl B mbar
Pres=s tankl S I

Aralogue inFut
Press tank2 B mbar
Fress tank2 B X O

High Fress H.8 ba
Condensation @.8 °C
TemrF .discha H.8 °C
Terr ..coolin B.8 "C
Fan B.8 %

Low Fress
Evaroration
TerF .suck .
Ouerheat

ExF .Ualue

Arnalogue outrFut

Fan

5]
(:) ExF .Ualue H.
5]
M) outlet 2 5}

Arnalogue outrFut

HO temF. H.8%
AQ cond. H.8%
PumF 1 H.8%
FumrF 2 B.8%

&

igital inPut

Bepote on
3 Phases
Mrch PumF 1
M

M

H

Digital inFut

Fch FumP 2
Fcb  compressor
F limiter

@ SO0

()

2 Mreh fan
0 Error fan
2 Mrch tank heater 1
2 Mrch tank heater 2
2 Mode 1 from user
2 Mode 2 from user

Digital outeut Digital outrut

0 CoMFRessor

an
i Heater 1
O MY retill Tank 1
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Ligital oubrFut

O MU demineralizat
2 MU outlet 2

2 Heater 2
& MY refill Tank 2

Ligital oubrFut
i Collective faud=0k
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2 Warning
2 Qrerating
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Parameter

etroints

Setroint temr

Outletl Cool. *C
Heat. . “C
Out.let2 Cool. “C
Heat. . "
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MU close mbar
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Limit presz. Pumer 1
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Min Wart. [ 9.9 bar
Min STOP .8 bar
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Max STOP 00| bar
Min Warmn. .8 bar
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Ma EI:EI bar % IF=
Calc H.O bar rEs
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Configuration
Chiller

rial number

SAP-Hr: 989085 - [[Z345]
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Canfiguration
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Scaling

Hralodue inFut
Hralodue outrFut

Contiguration

TemrF .outlet.l

Setr Min "
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0O Warning 1=
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Scaling
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Scaling

AI EUA high Fressure

4mA = [@.8] bar
28rA = [E.8] bar
EUD  B@.8 uPC H.8

Scaling
AQ TemrF .outletl
CGEH*Cc= 8l
[CE.H=Cc=18 U
H.8 *C = @.88 l

Scaling
AO Conduct .
[ Husscm = 8 U
[ Husscm = 18 U
B uSsocm = @.@EL)

Time delad
Start sek
Fun sek

71/ 88

83000602Km



wMc09000€8

88/¢L

"19sal |lenuew

*WIB1SAS 9] JUBA

"WI91SAS a1 Ul Jie

Huwiy
wnwixew Jo wnwiuiw ayl

‘panes s| wieje ‘1914 uea|o ‘AUIp sI Jo1y uiyoeoudde s| J01ei0dEAD
‘UnJ 01 8NUIUOY SpUBUOAWOD ||y ‘anjen 91e3 |eusaixa uadQ | ‘pasolo S| oA|eA 91e8 |eulaix3 a2y} 1e ainssaud pinbi| oyl Suiuiem dnoiy | uiemuiwssaldiemp|o) 12€
"}9saJ [enuew ‘yuel ayy ETNLETETY) Hwi
‘poAeS S| Zuluiem | Ul JOSUSS U3 JO UOIIOUN) BY3 H0aYd S| Yue) 8y} Ul JOSUSS |9A3) wnuwiuiw ayy suiyoeoidde
‘UnJ 01 8NUUOI sUBUOdWOI ||y ‘Yuey auyy |14 ‘MO| 001 S| Yue) 8y} Ul [9Aa7] S| yue) a8yl ul [9na] Suiuiem dnoty | udem ujwrssaid g yuel GTE
"19SaJ [enuew "yuel ayl EINEEIETY) Hwi
‘panes s| guiuiem | Ul JOSUSS By} JO UONOUNY BY] ¥I8YD S| Yue} 8y} Ul JOSUSS |9A3| wnwixew sy} Suiyoeosdde
‘UnJ 01 8NUIUOY SpUBUOAWOD ||y ‘Apudis yuer ayy uieag | ‘ys8iy 001 S yuel dyl Ul |9Aa] S| yue) 9yl Ul |aAa] Suiuiem dnouy | uiem xewrssaud g yuel YTE
‘ageyes| Jo4 adid Aiddns ¥oay)
"19sal |[enuew -adid Ajlddns ay1
‘paAeS S| wieje | Ul paleIgalul SBA|eA JJo-1nys uadQ ‘awil paloads ayy
‘unJ 01 @NUUOD spudauodwod ||y *9A|BA PIOUS|0S ‘pardnaioiul UIY}IM BSO0[0 10U SB0p pasy
'S9S0|0 SA|BA PIOUD|OS Pady) yue] | paas Yuel 8yl JO uoilouny ayl yoayo s| Alddns Ja1emysal) oyl | Yuel 8yl JO dA|BA PIOUD|OS By L Suiuiem dnouy 11424 TAT MW dwi] €T¢
"19SaJ |enuew "yuel ayy EINLEIETY) Hwi
‘poAeS S| Bululem | Ul JOSUSS U3 JO UOIIOUNS BY3 HoaYd S| Yue) 8y} Ul JOSUSS |9A3| wnwiulw ayy ulyoeosdde
‘UnJ 01 8NUUOI SUBUOAWOD ||y ‘Yuey auy |14 ‘MO| 001 S| YUl 8y} Ul |9Aa7] S| yue) dayl ul [ana] Suiuiem dnoun uJem ujw “ssaid yue| [AXS
"19SaJ [enuew "yuel ayy EINREIETY) Hwi
‘paneS S ulUJBM | Ul JOSUSS 3Y) JO UOIIdUN) 8yl %09Yd SI Yjue) 8y} Ul J0SUSS 93] wnwixew ay} guiyoeosdde ulem
‘UnJ 01 8NUIUOY SpUBUOAWOD ||y ‘Apudis yuerayy uiedg | ‘ys8iy 001 S yue) 8yl Ul [9AS7] S| yue) dy) Ul |aAa] Suiuiem dnouy ainssaid xew yuel 1TE
‘uoneingijuod
9A|_A U1100D BY]1 ¥29UD ‘paingpuoo
‘DAleA 3Ulj002 %28Yy) A]39924100U1 9AjBA 3Ulj00)
"19SaJ |enuew UN2J10 uonesagiiyal ‘3uIom Jou aAjeA 3ulj00) 1wl Jaddn ayy
‘poAes s| uiuiem 9y} JO uonouny ayl ¥o99yH ‘uonesauagd pjod oN Fuiyoeoudde si1In2410 pinbi)
‘UnJ 01 8NUIUOYD SUBUOAWOD ||y ‘foeded gunelsadiijal ¥9ay) ‘peOoJIBAO |RUWIBY L a2y} Jo aimesadwal 193n0 Suiwem dnoig | uiepxew g nodwal z0¢
"19SaJ [enuew 1UN2JI0 1wl Jaddn ay
‘poAes s| uiuiem uonelagiial ayl JO uonoduny ayy ‘uolnesauad pjod oN Fuiyoeoudde s11In2410 pinbi)
‘UnJ 01 8NUUOY spuBUOdWOod |y | Yoayd ‘Alioeded Sunesadiijal ¥oay) ‘peOoJIBAO |RUWIBY L a2y} Jo aimesadwal 193N0 Suiwem dnoig | uiepmxew TN dwal TOE
‘paAe|dsip aq
9AIND J1ISLI9I0RIRYD pINOYS anjeA Jamo| e ygnoyije JOSUDS aInssald Mo
3y} UO paseq J0suas ay3 Jo 3unsal ‘anjeA painseaw wnuwixew Jaysiy
‘Ald1eIpawwl uey ‘SU0I1308UU0D "9A1}0949p SI IO sey ‘0dn auiie (NMd) pue T9 €0 UOISIOA
pue J0sse4dwod 8y} JJO SaYdIMS |BO1I109|9 S,J0SUdS By} J0 Bunisa] | paloauuod Jou s indul 3ojeuy 1nduj ainssaid mo 3ojeuy Suiuiem dnoiy |  doig ullN 8inssaid mo T9T

Ja||Iys XxogA 8y Jo asuodsay

gunooysajqnoil

agessaw ay} Jo asne)

uondiiosap agessa|\

XXogA
agessaw Jo adA]

Bunooyss|qnoJ]




wMc09000€8

88/¢€.L

"}8sal |enuen
‘pPoAes S| wiely

ainjeladwal Jusiquie ayl asealoul
“urodias ayl ¥oayo
‘Buneay

*MO| 00} aJinjeladwal
uaiqwe ‘uoeolyoads
anjen 18341e} a8y} ¥09yo

‘Buneay yuey

"payoeal
10U SI Z 1IN2JI10 J31BM P|0D JO

‘Alo1eIpaWIWI JJO SBYDLMS JB)|IYD yuel 8y} JO UoiouNy 8yl ¥99y) 3y} JO uonduNy 8yl Yoay) | ainjesadwal 19[IN0 wWiNwiIUl | a8essaw jnej dnoio doisuiw z'nodwal ¥GE
‘uoneINgIIU0I Z 1INJJID ¥28Yd
‘(anjen 8u1j002) ¢
"19saJ |lenue | UNJJID J91BM JO UORDUNY BYL ¥93Yd ‘PEOJISAO |eWIBYL ‘papoasdXa
‘poanes s| wiely UN2J10 uonesaguyal | uado 10U SB0P SA|BA Z 1INDJID Z 1IN2JID Ja1em p|o9 JO
‘Al@1eIpawiwll JO SBYDMS J9||1YD Y1 JO uonouny ayl ¥o9yH ‘uonelauag pjod oN | ainiesadwal 193N0 wnwixel | adessaw ynes dnoty doigxew g'nnodwa €Ge
‘MO| 00} ainjejadwal
‘ain1esadwal Juaiquie ay) 8sealoul 1usiqwe ‘uoleolyoads
"19SaJ |enue “u10d18s 8yl ¥08yo anjeA 193Je} 8yl ¥09ayo ‘payoeal
‘panes si wiely ‘Buneay ‘Bunneay yuel| 10U SI T 1NJJID J1BM P|OD JO
‘Alo1RIpaWIWI JJO SBYDUMS JB|IYD yuel 8y} JO uUoiouNy 8yl ¥o9y) U3 JO uonduN) 8yl yoay) | ainjesadwal 19[IN0 winwiUl | a8essaw ynej dnoig doisuiw T nodwal zse
"19SalJ |enue ‘peo| 1eay pa||eiIsul 8yl ¥0ayo ENEER )
‘panes si waely n2J19 uonelagdiyal ‘PEOJISAO |ewIBYL T 1N2JID J91eM p|OD JO
‘Ajo1eIpaWIWI 14O SBYIUMS J9|[IYD 3y JO uoiduUNy 8yl ¥oay) ‘uonelauag pjod oN | ainiesadwal 1011N0 Wnwixey | @8essaw 3 nej dnouy doigxew Tpno dwal 1G€
"18saJ |enuew ‘ysiy
‘panes s| wieje ‘UJIOM 93plued || 00119S siulod 1Jo 3ulyoums
‘unJ 03 8nuNUOI syusuodwod ||y ‘ogpLued ‘agpLued ‘2wl paljoads ayy ulyum
'S9S0|0 1d @Y1 Y3n0oJy1 MOJ4 ¥oay) 1d 9Y31 Y3N0Iyl MOJ} ON | 9S0]0 10U SBOP SA|RA PIOUD|0S oge
SABA PIOUD|OS UoleSI|eJauUIWS(Qg ‘98puued |q 98ueyd ‘udom si agplued | uonesijesauiwap ayl Suiuiem dnouy ‘ulwap TAJ YWl swil cee
*28pLUed | Y3n0oJyl MOj} ¥oayd
"19saJ |enuew ‘agpled |q 1o99y)
‘panes s| wieje uasaud | W1 wnwixew ay} gee
‘unJ 01 8nuUNRUOI syusuodwod ||y "}Nejap Hwi| 8yl ¥oay) 'ygiy 001 AUARONPUOD Fuiyoeoudde si AARONpuO) Suiuiem dnoun ulem xew A,onpuo) zee
"19SaJ [enuew
‘panes si wueje *28puued | Y3noayl mojs ¥oayo
‘a8essaw Ajuo ‘agplued | 1oayo
JO W1SAS 8y} JO 1O SuIyoums uasaud "W wnwixew e
‘uonesngiyuod ayy uo guipuadag ‘uoneolyioads anjeA Wil ¥oay) 'ygiy 001 AUARONPUOD SPa99Xa AUAIRONPUOD Suiuiem dnoun weje xew A3onpuo) T€E
"19SaJ [enuew "W91SAS aU) JUdA wa1sAs ayy ul Jie Hnwi
‘panes si wueje ‘90ur1SISal J9||1Y0d 9SeaJoul ‘MO| 001 8ouUB]lSISal J9]|1Yd wnwiulw a8y} gulyoeoidde
‘UnJ 01 8NUUOID SpUBUOdWOD ||y ‘a1e4 MOJ} 90npay ‘yg1y 001 a1eJ MOJ4 sl ainssaid s, dwnd ay] Sujuiem dnoun uJem ulw gd 'ssaid 12€
"19saJ |enuew "Wa1sAs 8y} JuaA Ww9)sAs ayy Ul Jle nwi
‘panes s| wieje ‘aoue]sISal J9||Iyd asealoul ‘MO| 001 8oUB]SISal J9]|IYd wnuwiuiw ay3 sulyoeoidde
‘unJ 01 8NUUOJ suBUOdWOI || ‘a1l MO|J} 90Nnpay ‘ys1y 001 a1eJ MOJ4 si ainssaud s,dwnd ayy| Fuiuiem dnoun uJem Ui Td "ssaid 9¢¢
Hwy
"19saJ |enuew "Wa1SAs ay3 JuaA ‘WI91sAs ayy Ul Jle wnwiulw ay} gulyoeoidde
‘panes s| wieje ‘1931 uea|o ‘AUIp sI 191y S| Jojelodens ayy
‘unJ 03 @NURUOD spudauUodwo9 ||y ‘anjen 91eg |eulaixa uadQ | ‘paso|d S SAleA 9188 [eusaix] ysnoJayy moyj} uessduyal syl Suiuiem dnoun uJem Moj Ul gA-MY zzce




WYZ09000€8 88 /1.
"19saJ |enuen T Em ‘wa3sAs ayp Ul Jie
‘panes si wieje 194 10U WalsAs adid |eulalxd ‘ygiy 001 a1kl Moj4
‘unJ 03 senunuoo g dwnd SIPIRER ‘uo SuIyoUMS

‘Al1eIpawiwll Jo Youms

$s0| aInssa.d |eula1xa asealou|

ay1 apisino sejesado dwnd

Jaye mo| 00119)1no dwnd

dwnd pue Jossaidwod ‘ueq 1UDA pUE ||I4 | MO| 00} SSO| 8Jnssald |euIaIXd ay11e ainssald Joyem pjo) | a3essow ynej dnoly UEIS UlW Td "SSaid €8¢
"}9saJ [enuew
‘paAes si wieje
‘uni 01 senunuod g dwnd *3UINI8S BA|BA MOJLIBAO Y28Yd
‘AloreIpawWl JJO Youms ‘19314 uea|o “AUIp J9NI ‘'ysiy 001 si ainssaud
dwnd pue 10ssaidwod ‘ue4 ‘anjeA 91e3 |eulaixa uadp ‘Paso|0 oA|eA 91e3 |eulaIx] 1911n0 pinbi| 8yl JO ainssald | a3essaw }ney dnoun dois xew Td 'ssaid T8¢
"19SaJ [enuew
‘panes si wieje "WIB1SAS ay) Ul Jie ‘uonesado
‘Jouuew "WI9ISAS U3 JUBA “IdyI} ‘AUIp SI Il gunp moj| 00} Jojelodend
P3]]0J1U0J Ul UMOP SINYS Wa1SAS ueg|o ‘OnjeA 91e3 |euwsaxe uadQ | ‘pasolo SI aAjeA 91ed |eulalx] aylie mojjluesdduyay | adessow yney dnolo do moj) Ul gA-MY J1E
"19SaJ [enuew
‘panes s| wieje ‘WoIsAs ayy Ul Jie ‘U0 3uUlyOUMS
‘Jauuew "Wa1SAs |yl JuaA ‘uayly ‘AUIp SI 191} Jo1e MO| 00} Jojeiodens
Pa]|0J1U0D Ul UMOP SINYS WaISAS uealo ‘anjeA 91e8 |eulalxe uadQ | ‘paso|d SI BA|eA 9188 |eulalx] ay11e mojj1uesdduyey | adessow yney dnolg MOJ} HeIsulw aA-MY 9/€
"19SaJ [enuew
‘panes s| wieje ‘WoIsAs ayy Ul Jie ‘uonesado
‘Jouuew "WIB1ISAS U3 JUdA ‘Udy1) ‘AUIp SI 191} guLnp moj| 00} Jojeiodens
Pa]|0J1U0D Ul UMOP SINYS WaISAS uealo ‘anjeA 91e8 |eulalxe uadQ | ‘paso|d SI BA|eA 9188 |eulalx] ay11e ainssald Jayem pjo) | adessow yney dnolg douiwrssaidiemp|o) GJ/E
"19SaJ |enuew
‘panes s| wieje ‘WwaIsAs ayy Ul Jie ‘uo 3uUlyOUMS
‘Jauuew "WIa1SAS By} JuaA ‘Uayly ‘AUIp SI 191} J91e MO| 00} Jojeiodens
Pa]|0J1U0D Ul UMOP SINYS WaISAS uea|o ‘anjeA 91e8 |eulalxe uadQ | ‘paso|0 SI BA|eA 9188 |eulalx] ayrie ainssaud pinbi | 98essow 3ney dnoug ueisuiwrssaldimplo) V1€
"19SaJ |enuew
‘panes s| wieje Allenb Jo1em ay) 1501
‘Jauuew ‘finuenb Ja1em ayy 1snipe ysiy ooy Anuenb ysiy ool
P3]]0J1U0J Ul UMOP SINYS Wa1SAS ‘lojelodens ayy ues|d Joyem ‘Auip Jojelsoden | siiojul 9yl ul ainssaud pinbi | ag8essow neydnoiy | doigxewssaidiemp|od €J€
"19SaJ [enuew
‘panes s| wieje Allenb Jo1em ay) 1501
‘Jauuew ‘finuenb Ja1em ayy 1snipe ysiy ooy Anuenb ysiy ool
Pa]10J1U0D Ul UMOP SINYS WaISAS ‘Jjojelodens ayy uea|) Jarem ‘Auip Jolelodeas | Siiojul 8yl Ul Mo Juesdagujey | a8essaw 1nej dnouy do1S Mmojs xew gA-MY z.E
"19SaJ |enuew *JOSUaS
‘poaAes s| wiely uel 9y} JO UOIIOUNL dYY Y08Y9 | "9AI10840P JO AUIP JOSUDS |9A9) ‘wnwiuiw
‘QUON ‘yuey |14 ‘MO| 00} SI Yue) 8y Ul |9AaT] U1 M0|aQ Sl Yuel ul [aAa7] | a8essaw jnejdnosy | dois ulwrssaud g yuel 29¢
"19SaJ |enue *JOSUDS
‘panes s| wiely yue) 9y} JO UOIROUNY BY) YO8YD | "9A110940p J0 AUIP JOSUDS |9A9) ‘wnwiuiw
‘Ajo1eIpaWWI JJO SBYIUMS J3||IYD ‘yuer |14 ‘MO| 001 SI Yjuel 8y} Ul |aAa7] 98Ul MOJaQ SI yuel ul [aAa7 | a38essaw 3 nej dnouy dols uiw "ssaid yue| 19€




wMc09000€8

88 /6.

"}9saJ [enuew

‘panes si wieje

‘awl umop

-unJ Jaye JJO SOYIUMS WalSAs
‘uni 01 senunuod g dwnd
‘uni 01 senunuod T dwnd
‘Al@reIpawiwl

9AIND O11SII830BIBYD
9y} UO paseq JoSuas ay3 Jo ulsal
‘SU0I109UU0D

1IN0JI2-1IOYS JOSUSS IO
yeaiq Josuas

mwcm\_ Jjuswainsesw
pijeA ay1 apIsIno st indul

1JO youms uey 7 Jossaldwo) |BO1I109|9 S,J0SUdS Uy} Jo unsal ‘DA1109J0p S| JI0suas | ojeue ayy JO anjeA painses|y | 93essow yney dnolg 'ssaid Ja1em p|oo |y TTS
"}9saJ [enuew
‘paAes si wieje
‘Wil umop
-unJ Jale uMop SiNYs WalsAs 9AIND d1IsLIvI0RIRYD
‘Jauuew paj||0Jluod | By} UO Paskeq JOSUdS ay} Jo 3ulsel 1IN2419-10YS JOSUSS IO a3uel Juswalinseaw
Ul UMOP SINYS J10SSsaldwo) ‘SU0I308UU0D yeaiq JOSUas plleA ay1 apisino si indui
‘S9S0|2 dA|BA BUI|00) |BO1I109|9 S,J0SUdS By} Jo 3unsal ‘9AI1109)0p SI J0SUDS | Sojeue ay) Jo anjeA painsealy | o8essaw ynes dnoJy Zwpnodwal |y €05
[NJSSOIINS S| JUBWDZPOIMOUYIE
(81nesadwal 9AIND d1ISLIvI0RIRYD
19[IN0 189S BA0QE WG) | 8yl Uo paseq Josuas ay} Jo ullsal 1IN2419-1I0YS JOSUSS IO a3uel Juswainseaw
JOSUDS 19Ul 01 3UIPJOJOE S|0JU0D ‘sU0I308UU0D yeaiq JOSuas plleA ayy apisino si indui
unJ 01 sanunuoo dwng |BO1I109|9 S,J0SUSS dU} Jo 3unsal ‘DAI109JOp SI J0SUSS | Sojeue aU3 JO anjeA painsealy | a8essaw 1 ne) dnouy T 1pnodwa] |v z0S
"19SaJ [enuew
‘poAes S| uluiep 9AIND JlIslIv10RIBYD
‘Wa1SAS | 8y} UO paseq Josuas ay Jo ullsal 1IN2419-1I0YS JOSUSS U0 a3uel Juswainseaw
3y} JJO SBYOUMS JOSUSS [0J1U0D ‘sSU0I108UU0D yealq JOSuas plleA ayl apiIsino si indu
41 Y|0J3U09 18]1N0 JI dsuodsal ON |BO1I109|9 S,J0SUdS Uy} Jo unsal ‘9A1109J0p SI JI0Suas | ojeue ay) JO anjeA painsesi Suiuiem dnouy 1vurdwsa] |y T0S
"WIBISAS 8y} Ul Jie
‘ysiy ool s1es moj4
119Sal |[enuen SHWI| 18s ‘uonesado
‘paAes sI uely a1 apisino sajesado dwnd guLinp moj 003 19[1no dwnd
*1JO sayoums dwing SS0| 2INSsSsald [BUISIXS 9SBAJIOU| | MO| 00} SSO| 2iNnssald |eulaix3 9y} 1e ainssaid Jayem pjo) | ag8essow ne) dnouy *19do ulw zd "ssaid 88¢
‘Pally "waishs ayy Ul Jre
194 10U WalsAs adid |eusolxa ‘ysiy 001 814 MO|4
119Sal |[enuen SsHWI| 18s *uo SUIYdIMS
‘panes s| wiely SS0| 24NSSald |BUIDIXS 9SBAIOU| ay1 apiIsino sajesado dwnd Jaye mo| 003 1913no dwnd
*1JO sayoums dwing 1USA pue ||I4 | MO] 00] SSO| 8iNnssald [_uldIXd 9y} 1e ainssaid Jayem pjo) | ag8essow ne) dnouy UeIS Ul Zd "SSaid /8E
"19SalJ |enue “8UIM8S SA|BA MOJJIBA0 ¥29Yd
‘panes s wiely ‘19]1) Ue3|o "AUIp Joy1y 'yg1y 001 s1 ainssaid
‘140 sayo1ms dwind ‘anjen a1eg |eusaixa uadp ‘paso|o aAjeA 91e3 |euaIX] 19110 pinbi| 8y} Jo aInssald | 98essow 3nej dnolo dois xew gd "ssalid G8e

"19SaJ |enue

‘paAes si wieje

‘unJ 01 sanunuod g dwnd
‘Alo1eIpPaWIWI JJO YOUMS
dwnd pue Jossaidwod ‘ueq

ss0] ainssaud |euIaIXa asealou|

SHwi| 1es
a1 apisino sajelado dwnd
MO| 00} SSO| 8Jnssaid |eulalxg

"WI9ISAS a1 Ul Jie

‘ysiy oo s1el Mo|4
‘uonelsado

guLinp mo| 001 19[1no dwnd
91 1e ainssaud Jayem pjon

a8essaw 1ynej dnoin

*19do ulw Td "ssaid

78€




wMc09000€8

88 /9.

INJSS800NS S| 1UBWaZPaMouUNd.
pajeniul
aJe suonesado Ho SulyolMS ou

9AINJ O13S1I810BIRYD
3y} UO paseq Josuas ay} Jo 3ullsal
‘SU0I}08UU0D

1IN0J19-1I0YS JOSUSS 10
yealiq Josuas

a3uel Juswalinseaw
pileA 8y3 spisino si indul

pake|dsip Ajuo sI wuely |BO1I109|9 S,10SUSS dU} JO 3unsal ‘9A1109J0p S| J0SuUaS | ojeue ayi JO anjeA painses|y Suiuiem dnoun ‘dway Jo1em |009 |y 925
XZ |NJSS820NS S| SUISPOIMOUNIY
unJ 01 sanunuod dwng AN JN1S1dI0BIRYD
ue)yoayd | ayl uo paseq Josuas ayj Jo ullsal 1IN2419-1I0YS JOSUSS 10 a3uel Juswainseaw
Ajoreipawwl ‘SUOIIDDUU0D )ealq Josuas pljeA ay1 apisino si indui
1O YOUMS ue} 5 J0ssaldwo) |BO1I109|9 S,10SUSS By} JO unsal ‘DAI109JOp SI J0SUSS | Sojeue aU3 JO anjeA palnsealy | a8essaw 1 ne) dnouy ainssaid ysiy |y TCS
"19SaJ [enuew
‘panes s| wieje
‘Wil umop
-unJ Joye 1o SoYdUMS WalsAs
‘uni 01 senunuod g dwnd 9AIND d1ISLI9I0RIRYD
‘uni 01 senunuod T dwnd | 8y} uo paseq JOSuas ay} Jo unsal UNJIID-LOYS JOSUSS IO o3uels Juswainseaw
‘Aloreipawiwl ‘sU0I308UU0D yeaiq JOSuUas plleA ayy apisino si indui
10 YoUMS ue} 7 Jossaidwo) |BO1I109|9 S,J0SUdS By} Jo 3unsal ‘OAI1109)0p SI J0SUDS | Sojeue ay) Jo anjeA painsealy | o8essaw ynes dnoJy MOJ} AA-MI IV 1TS
9AINJ d1ISLIv10RIBYD
'19SaJ |enuB | 9yl U0 paseq Josuas ayl Jo 3ul1sal 1N2JI9-UOYS JOSUSS IO a3ues JuswaInseaw
‘poaAes s| wiely ‘sU0I308UU0D yeaiq JOSuUas plleA ayy apisino si indui
'1J0 Sayoums g dung |BO1I109|9 S,J0SUdS By} Jo 3unsal ‘DAI109JOp SI J0SUSS | Sojeue aU3 JO anjeA painsealy | a8essaw ne) dnouy Z ainssaud yuey |y 9TG
9AINJ d1ISLIv10RIBYD
"]19SaJ |enuew | 9y} U0 paseq Josuas ay} Jo Sunsal 1IN2419-1I0YS JOSUdS IO a3uel Juswainseaw
‘panes s| wieje ‘SUONDDUU0D )ealq Josuas pljeA ay1 apisino si indul
‘Alo1RIpaWIWI JJO SBYDUMS J3)|IYD |BO1I109|9 S,J0SUSS dy3 Jo Bunsal ‘9A1109J0p S| JI0suas | ojeue ayy Jo anjeA painses|y | o8essow 3ney dnolg T a4nssaid yuey |y GTS
"19saJ |enuew
‘panes s| wieje
‘s9S0[0 dAjeA 3Ulj00D
‘Alo1eIpowiwl
10 sayoums g dung AN JNIS1dI0BIRYD
‘unJ 01 senunuod T dwnd | 9yl Uo paseq Josuas ay} Jo Sunsal 1IN2419-1I0YS JOSUSS 10 a3uel Juswalinseaw
‘Alorelpawiwl ‘SUONDDUU0D )ealq JIosuas pljeA ay1 apisino si indui
1JO youMms uey 7 Jossaidwo) |BO1I109|9 S,J0SUBS Uy} Jo Bunsal ‘9A1109J0p S| JIosuas | ojeue ayy Jo anjeA painses|y | o8essow ynej dnolo Z ainssaid dwnd |y vTS
"19saJ |enuew
‘panes s| wieje
‘unJs 0}
sanuiuod g dwnd ‘Aja1eipawiwi 9AIND dNISlI910RIRYD
130 sayoums T dwnd | 8y uo paseq Josuas ay) Jo 3ulsal 1IN2JI9-1I0YS JOSUSS J0 a3uels JuswaInseaw
‘AloreIipawiwl ‘sU0I308UU0D yeaiq JOSuas plleA ayy apisino si indui
10 YO1MS uey 79 Jossaidwo) |BO1I109|9 S,J0SUdS dU} Jo Bunsal ‘9AI1109)0p SI J0SUSS | Sojeue ay) Jo anjeA painsesly | o8essaw ynes dnoJn T aJnssaid dwnd |y €1G




wyc09000e8 88/11.
‘pain31pu0d
sjuauodwod Suoip
URETET o]
‘uoIeINgIU0d YoayH S| JuBUOdWO09 YIOMIBN
uauodwod %29y)H ‘pasigiaus
‘Alddns Jamod 8y %29y) -9p Sl Juauodwod YIoMIaN Z 1YVIAS 3344
Aejdsip Ajuo ‘auou ‘BuLIM BY1 Yoay) | "AjIne) SI UOI1DBUUO0D YIOMISN UM UOI1D8UUO0D YIOMIBU ON uoneounoN | yJomau Z1YvINSIITNAL €86
‘paIn31pU0o
sjuauodwod SUoIp
CIIBETETe)
‘uoneINguod oayH S| JUBUOdWO0D YIOMIBN
“uauodwod %o9ay)H ‘pasigiaus
‘Alddns Jamod a8yl 199y) -9p Sl usUOdWO09 YIOMIBN T 1YVINS 3344
Aejdsip Ajuo ‘auou ‘Buim Y1 Moay) | *Alnej SI UOIIDBUUOI YIOMISN UM UOI108UUO0D YIOMIdU ON UoNBOIIHION | YJOoMIBU TIHVINSIIIHAS z8S
EYNRETETS
SI JUBUOdW 0D YIOMIBN
“uauodwo9 %29y)H ‘pasigiaus
‘Alddns Jjamod a8yl 199y) -9p Sl JusUOdwWO09 YIOMIBN odn
Aejdsip Ajuo ‘auou ‘Buim Byl Yoay) | *Alnej SI UOI}DBUU0D YIOMISN UM UOII08UUOD YIOMIdU ON UONeOIIHION yiomiau odn 185
aAIND JNIS1d10BIRYD
9y} UO paseq Josuas ay3 Jo ulsal yeaiq JOSUdS IO a3uel Juswainseaw
‘sSU0I108UU0D 1IN2JI2-1I0YS JOSUDS pljeA ay1 apisino si indul
anjeA Ae|dsip Ajuo se ‘auoN |BO1I109|9 S,J0SUdS Uy} Jo unsal ‘9A1109J0p SI JI0Suas | ojeue ay) JO anjeA painsesi Suiuiem dnouy Z 19100294 "dway |y 9€G
9AJIND JNISId10BIRYD
3y} UO paseq Josuas ay3 Jo ulsal yeaiq JOSUas J0 a3uel Juswainseaw
‘sU0I108UU0D 1IN2JI2-1I0YS JOSUDS pljeA ay1 apisino si indul
anjeA Ae|dsip Ajuo se ‘auoN |BO1I109|9 S,J0SUdS dy3 Jo Bunsal ‘9A1109J0p SI JI0SuUas | ojeue ay) JO anjeA painsesin Suiuiem dnouy T 48100934 "dway |y GES
9AINJ d1ISLIv10RIBYD
9y} UO paseq Josuas ay} Jo 3ullsal 1IN2419-1I0YS JOSUSS 10 a3uel Juswainseaw
‘sU0I308UU0D yeaiq JOSuUas plleA ayy apisino si indui
S9S0|9 SA|_A JS|002I Y |BO1I199|9 S,J0SUdS dy} Jo Sunsal ‘9A1109J0p S| J0SuUaS | ojeue ayi JO anjeA painsesin Suiuiem dnouo 2 Wid] Moy} Y €€G
9AINJ d1ISLIv10RIBYD
9y} UO paseq Josuas ay} Jo ulsal 1IN2419-1I0YS JOSUSS 10 a3uel Juswainseaw
‘sU0I308UU0D yeaiq JOSuas plleA ayy apisino si indui
S9S0|0 SA|_A JB[002IY |BO1I109|9 S,J0SUdS au} Jo Bunsal ‘DA1109J0p SI JI0SuUaS | ojeue oy} JO anjeA painsea guiuiem dnouy T WIS MOJ} |V ZES
Aejop Jayje padpajmouyoe aq ued
unJ 0} anunuod sdwnd
Jauuew 9AIND dNISlI910RIRYD
Pa]|0J1U0D Ul UMOP INYS Sl UB) | 9yl U0 paseq Josuas ayl Jo 3ui1sal 1IN2419-1I0YS JOSUSS 10 a3uel Juswainseaw
Aj@1eIpaWwWI ‘sU0I308UU0D yeaiq JOSuas plleA ayy apisino si indui
14O SOYOUMS J0SSaIdw o) |BO1I109|9 S,J0SUdS dU} Jo Bunsal ‘9AI1109)0p SI J0SUSS | Sojeue ay) Jo anjeA painsesly | o8essaw ynes dnoJn AUAIONPUOD | T€S




wMc09000€8

88/8.

‘Alo1eIpawiwl JJO SBYIUMS
Jossaidwo) “Ajprelpawiwl

‘SUBUOdW O 3y} JO UOIIDBUUOD
[ea1109]9 8y} Jo BuIyo8yd

“uiod unesado ayy Jo 3uiyoayd
‘uondwnsuod

‘POY00|q SI 41004 Y ney
yuea ‘UnoJio-uoys suipuim
‘s|eujwJal 1e 10e09 Jood
‘uonelol

40 uonoallp guoim ‘saseyd
OM] UO SunJ Ajuo JOJ0\
‘aguel ajgemo|e

paddin

HOo sayoums T dwnd Jamod Jojow 8y} Jo Suidoay) a3 9A0QE 1USLINJ 010N sey YouMs uofoaloid Jojol\ | a8essaw }nej dnouy T dwnd godw | TT9
AnewwAse pue agejjoniapun
‘ain|ie) aseyd ‘eouanbas
"Al@1eIpawiwll JJO SBYODUMS J9||1YD Aiddns yo8y) aseyd 03 uoneal ul 40443 | padduy sey guloyuow aseyd | a8essaw 3 nej dnoiy Bunonuow sseyd | 209
‘paIng1u0d
sjuauodwod SUoIM
CIIBETETe)
‘uoneINg1u0d oayH S| JuBUOdW 09 YIoMIBN
“uauodwod %29y)H ‘pasigiaus
*Ailddns Jamod 8yl 19ay) -op Sl 1usuodwod YIOMIBN | 8|npow uoisuedxa OOZ AT
Aejdsip Ajuo ‘auou ‘BulIm Byl Yoay) | "Ajne) SI UoI}DBUUO0D YIOMISN UM UOII08UUO0D YIOMIBU ON uoneodloN Wlomau 00z IN3 /85
‘paIngpu0o
sjuauodwod SuoIp
CIIBETETe]
‘uoneINgiu0d oayH S| JuBUOdwW 09 YIomiaN
“uauodwod yoayH ‘pasigiaud JOALIP
‘Alddns Jamod 8yl 1oay) -9p Sl Jusuodwod YIoMIaN aAjeA uolsuedxa enyues
Aejdsip Ajuo ‘auou ‘BulIM BY1 Yo9y) | "Ajne) SI UoI}DBUUO0D YIOMISN UM UOII08UUO0D YIOMIBU ON uoneolIloN }lomiau enyues 986G
‘paingpuod
sjuauodwod Suoip
CIBETETY
‘uoneINgiuod oayH S| JUBUOdW 09 YIOMIBN
uauodwod %299y)H ‘pasigiaus
‘Aiddns Jjamod syl 199y) -9p Sl JusU0dwWo09 YIOMIBN Aemared
Aejdsip Ajuo ‘auou ‘Buim Byl Yoay) | *Alnej SI UOIIDBUUOD YIOMIBN UM UOII0BUUOD YI0MIdU ON uoneodIIIoN Aemaled yIomiaN G8S
‘paIngu0d
sjuauodwod SUoIM
CIIBETETe)
‘uoneINgiuod oayn S| Jusuodw o9 YJomiaN
uauodwo9 %2ay) ‘pasigioud
‘Alddns Jamod 8yl 19ay) -9p Sl 1usuodwod YIOMION A3IONVAQY 3344 WIoMmiau
Aejdsip Ajuo ‘auou “Bum Byl oay) | *Alnej SI UOII0BUUOD YIOMISN UM UOI108UUOD YIOMIdU ON UOIeJIHIION Q3IDNVAQYIIHA 85




wyc09000e8 88/6.
19sal |lenue
‘POAES S| wlely
*uo sayouUMs g dwind -
‘10 sayoums T dwnd -
juepunpal = g dung
dwnd peo| = T dwnd
"JO Sayd1ms Ja||IyDy
dwnd Jojesodens = g dwnd
dwnd peo| = T dwnd *J0JlUOW MO[} BY1 1B 10B1U0D
‘unJ 01 8NUIUOD paaJ oy} Jo BuInNes 8yl ¥28yo
Jossaidwod pue g dwnd - ‘dwnd yoayo aseyd Zunesado
‘10 sayoums T dwnd - ‘SOAIBA JJO-INYS Y08Yd dwnd ayy 3uunp ysnoayy
dwnd peoj =g ® T dwnd ‘MO OBYD MO| 00} MO|4 UOUMS 10U PIP YoUMS MO|4 | oFessaw jney dnoun ‘do T dwng mo|4 19
19sal |lenue
‘pPOAES S| wlely
*uo sayoums g dwind -
‘10 sayoums T dwnd -
juepunpal = g dung
dwnd peo| = T dwnd
"JO Sayd1Ims J3||IyD
dwnd Jolesodens = g dwnd
dwnd peo| = T dwnd *J0JlUOW MO[} BY1 1B 10B1U0D
‘unJ 01 8NUIUOD paaJ 8y} Jo 3umas ayi ¥oayd
Jossaidwod pue g dund - ‘dwnd »29yo -aseyd dn
‘10 sayoums T dwnd - ‘SOAIBA JJO-INYS Y08Yd -pels dwnd ayy Jaye ygnouayy
dwnd peo| =gz ® T dwnd ‘MOJJ MoBYD MO| 00} MO|4 UOUMS 10U PIP YoUMS MO|4 | o8essaw jney dnoun uels T dwnd moj4 €19
‘pax20|q S| 10104 ) ney
yuea UnaJio-uoys suipuim
‘3U100]q |EoIUBYIBW 10} YOBYD ‘s|euiwJa) 1e 10ewo09 Jood
‘sjuauodwod ay} JO UoIVdUU0D ‘uonelol
|BO1I10912 8y} ¥9ayo ‘uonduwnsuod 40 uonoalip guoim ‘saseyd ‘pasag3diy sey dwnd
0 Jamod Joj0W 8y} ¥o9y) OM] UO SunJ Ajuo J010|\ 3y} JO BUIOHUOW |BUJBLU| 0 0 219




wMc09000€8

88 /08

19sal |lenue

‘POAES S| wlely

*uo sayouUMs T dwind -

‘10 sayoums g dwnd -
jepunpal = T dwng

dwnd peo| = g dwnd

‘dols xew "dway 19130

|I3UN unJ 03 sanunRuod T dwnd -
‘4o

UO}MS J10Ssaidwod pue g dund -
dwnd Jolesodens = g dund
dwnd peo| = T dwnd

‘unJ 01 8NUIUOD

Jossaidwod pue T dwnd -

‘10 sayoums g dwnd -

dwnd peo| =g ® T dwnd

*101lUOW MO[} 3yl 1. 10.1u0d
paaJ oy} Jo BuInNes 8yl ¥08yo
‘dwnd »29yo

‘SOA|BA JJO-1NYS Y08Yyd

‘MOJ} ¥99YD

MO]| 00] MO|4

aseyd dn
-pels dwnd ayy Jaye ygnouayl
YOUMS 10U PIP YIUMS MO|4

a8essaw 1nej dnoin

uels g dung moj4

LT9

‘paAes s| wieje

“19sal |lenuen

*uo sayoums T dwind -

‘1J0 SayoUMs g dwind -
juepunpal = T dwnd

dwnd peo| = g dwnd

*dols xew *dwol 191n0

|lUN unJ 0} senunuod T dwnd -
‘4o

UoUMS J0ssaldwod pue g dwnd -
dwnd Jolesodens = g dund
dwnd peo| = T dwng

‘unJ 0} 8NURUOD

J0ssaldwod pue T dwnd -

‘10 sayoums g dwnd -

dwnd peo| =gz ® T dwnd

'SJUSUOdW09 Y1 JO UOIIOBUUO0D
|e211108]8 8y Jo uIMosyo

“uiod Sunesado ayy Jo 3uiyosyo
‘uondwnsuod

Jamod Jojow ayl Jo Suinoayn

'pax20|q SI 10104 ‘Y Ny
yuea UnaJio-uoys suipuim
‘s|eulwsal 1e 10e1u09 Jood
‘uonelol

10 uonoallp duoum ‘saseyd
OM] UO SunJ AJuo JO10\
‘aguel ajgemole

9U1 9A0(QE 1UB1INJ JOJON

‘paddLn
sey YoUMS uoi109104d 00N

a8essaw 1ynej dnoin

¢z dwnd godw |1

ST9




wMc09000€8

88/18

‘3uI00]q |eoIUBYOSW 10} %08YD
‘syuauodwod 8y} JO UONOBUUOD
1201110919 BY1 Y994 ‘UondwinNsuod

‘Paxo0|q S| 0304 ‘}ney

yues ‘UndJo-uoys guipuim
‘s|eulwJay e 1oeo0o Jjood
‘uonelol Jo uonodallp ‘seseyd

‘padduy sey

SUON Jamod JojoW 8y} ¥o9y) OM] UO SunJ Ajuo JO10|A | uUej 8yl Jo SulolUOW |euJdlu] | agessaw jnej dnois ynejuey |q z€9
'POX00|q SI 10104 1Nk}
yuea ‘UnaJo-uoys suipuim
sjuauodwod ayy ‘s|euiwJial 1e 10e09 Jood
4O UOI108UUO0D |BO1II08]9 BY) ¥08Yd | ‘uol1elod JO uondallp ‘saseyd
“uiod OM] UO SunJ Ajuo Joyow
guneiado ayl ¥09yo ‘uondwnsuoo ‘aguel ajqemo|e paddin
SUON Jamod JojoW 8y} ¥o9y) 9U1 9A0QE 1UBIIND JOJOIA | Sy YdUMS uonoaloid J0Jol\ | o8essaw }nej dnouy ue} qodw | T€9
*Ae|dsIp 8y} uo agpa|mouxoe
pue uonng 1asaJl ayy ssaud
[NJSSO2INS S| JUBWSZPOIMOUYOe ‘sjaued JoA00 Byl 1y
10 S9YI1MS J0SSaIdW 09 “UN2J10 Ja1em 3Ul1j009 ¥08yd "UN2JI0
Jaywi| ‘uey By} JO UONDUNY BY] YIBYD uoneJsagiigal ayy wouy leay ‘paJagdsin
ainssaid-ysiy ayy Jo ueZ3uL ‘J9}|I} pUB JOSUBPUOD BY} UBd|D | 91SeM By} 9A0WaI 01 d|geun sey Joywi| aJnssaud-ygiH | o8essaw 3 nej dnouy Jaywi tad-ysiy 1@ 129
'POY00|q SI 1004 Y ney
yuea ‘UnoJio-uoys suipuim
‘s|euiwJial 1e 10e09 Jood
*'SUBUOAW O BY] JO UOIIBUUOD ‘uonelol
|BO1I109|8 9} JO uO8yd 40 uonoalip guoim ‘saseyd
“uiod Zunesado ay) Jo Buyoayo OM] UO SunJ AJUo JOJ0N
‘Alo1eIpowiwI ‘uondwnsuod ‘aguel ajqemo|e ‘paddLn
1JO YoUMS uej pue Jossaldwo) Jamod Jojow a8y} Jo 3uimoay) 9U) 9A0QE 1USLINJ 010N sey YouMs uofnoaloid JoJol\ | a8essaw 1nej dnouy Jossaidwod godw | 129
f19saJ |enue
‘pOAES S| wlely
*uo sayoums T dwind -
‘1J0 SayoUMs g dwind -
juepunpal = g dwngd
dwnd peo| = T dwnd
*dols xew *dwol 191n0
|lUN unJ 0} senunuod T dwnd -
‘4o
UoUMS J0ssaldwod pue g dwnd -
dwnd Jolesodens = g dund
dwnd peo| = T dwng 10} UOW MOl 3y} 1B J0B1u0D
‘unJ 0} 8NURUOD paaJ oy} Jo BuInas a8yl ¥29yo
J0ssalidwod pue T dwnd - ‘dwnd »%oayo aseyd gunesado
‘10 sayoums g dwnd - ‘SOAIBA JJO-INYS Y08Yd dwnd ayy 3uunp ysnoayy
dwnd peo| =gz ® T dwnd ‘MOJJ MoBYD MO| 00} MO|4 UOlUMS 10U PIP YoUMS MO|4 | o8essaw jney dnoun *do g dwnd mo|4 8T9




wMc09000€8

88/¢8

"Aeidsip ayy
1B 93Pa|MOoUNO. pue uonNg 19s9y
9] Ssaud ‘sjoued JaA02 Y] ||e1su|

“HN2JI0 Ja1em U009 Byl ¥o8yD "UN2JI0
‘uej 8y} JO UOIOUNY BY] Yo3YD uoneJsagiiiel 8yl Joleay | “da8uel 8|qemoj|e ayl apIsino Ae|dsip
*J9}|1} pUB JOSUBPUOD By} UBSID |  91SEM BY] SAOWSI 0} d|geun S| 84nssald uonesuspuo) 3y} uo a3esso|\ xew ‘ssaid-ysiy odgn T€8
pneq 00ce6T = diel pneg
T = SSaippe [elss
0 = Yod |euss
Z0OY10 sie1dweled 1ayio yOIN uoIlnNjoAgasid Odn
odn uoedIUNWWOD Shgpow Jo
|NJSS920NS S| uIgpa|MouNoe | 9y} Ul Sieleweled UOIBIIUNWWOD ‘aND 3uipnjoul a3uel
Jauuew paj||0Jluod ‘uoN|oAgaa14 pue Jdn usamiaq /9 IV Odn YlM uojosuuod | Juswainseaw ayl apisino si
Ul UMOP SINYS J10Ssaidwo) SUO0I1I08UUO0D |BI1I108]9 U} 129D € OV UOIIN|0AF9a.4 | JOSUSS By} JO anjeA painsealy | a3essaw 3 nej dnouy /9 "o0)'uas odn |y 628
XZ |NJSS820NS S| 3UIZPOIMOUNIY 9AIND dN1SlI910RIRYD
unJ 03} sanunRuUod dwnd | 8yl uo paseq Josuas ay) Jo unsa] yeaiq JOSUdS IO a3uel
Aloreipawiwl ‘sU0I108UU0D 1IN2J19-1I0YS JOSUSS |  Juswainseaw ayl apIsino S|
140 uej} 7 J0ssaidwo) |BO1I109|9 S,J0SUdS U3 JO unsal ‘DA1109J0p S| J0SUSS | J0SUSS BU) JO anjeA painsea|y | o8essow ynej dnolg ‘dwey sed 1oy odn v 28
XZ |NJSS820NS S| 3UIPOIMOUNIY 9AIND dN1SlI910RIRYD
unJ 03} sanunRuod dwnd | 8yl uo paseq Josuas ay} Jo unsa] yeaiq JOSUdS IO a3uel
Aloreipawiwl ‘sU0I108UU0D 1IN2J19-1I0YS JOSUSS |  Juswainseaw ayl apIsino S|
140 uej} 7 J0ssaldwo) |BO1I109|9 S,J0SUdS U3 Jo unsal ‘DA1109J0p S| J0SUSS | JOSUSS BU} JO anjeA painses|y | o3essow yney dnolg ‘dweisegons odn |v €Z8
93pajmouyoe 01 wieje ou
unJ 01 senunuod dwnd 9AINJ J11S1I910RIRYD
unJ 0} SBNUIUOI J0Ssaldwod | 8y} Uo paseq JoSsuas ay3 Jo gunsal yeaiq JOSUas I0 o3uel
Jo119 adojoAus guneaysadns ‘SU0I108UU0D 1IN2J19-1I0YS JOSUSS |  Juawainseaw ayl apIsino S|
10143 dON |BO1I109|9 S,J0SUSS Uy} Jo Bunsal ‘DA1109J0p S| J0SUDS | JOSUSS BY} JO anjeA painses|y | o3essow 3ney dnolg 'ssaid mo| Odn v zz8
Aejop Jayje pagpa|mounoe aq ued
unJ 01 anunuod sdwnd
}o9yo
Jauuew 9AIND J1ISLI910RIRYD
Pa]|0J1U0D Ul UMOP INYS S| Ue) | 3yl UO paseq Josuas ayl Jo uisa] )eaiq JOSUdS IO a3uel
Al@1eIpaWIWI ‘sU0I308UU0D 1IN2J19-1I0YS JIOSUSS |  JusWaINseaw ay}l apIsino S|
14O S9YOUMS J0SSaIdw o) |BO1I109|9 S,J0SUdS au} Jo Bunsal ‘DA1109J0p SI JOSUBS | JOSUSS a1 JO anjeA painsealy | a3essow ynej dnoly 'ssaud ygiy odn v 128
ey} yues ‘spol guneay
9y} UsdaM1a( 1INJJI0-LI0YS
“19salJ |enuelp yuea 01 U0YsS Joj 1591 ‘U01S04409 JO UIp 01
‘panes s| wieje ‘SJUBUOdWOd Y1 YUM | anp sjeuiwial 1e 10euo9 Jood
paleAnoeap si Jajeay yuey U09BUUO0I |BOIIIOBIS Y} YO8YD ‘aguel
unJ 01 dNUIUOI SJUBUOdwWOo9 ||e ‘uondwnsuod Jamod ayl yoayn 9]gemo||e ayl 9A0Qge ualIng ‘paddiy sey Joyealq unoa) | agessaw ynej dnoio Funeay yuel godw | Tv9




wMc09000€8

88 /€8

“SunIm a1 ¥oay) ‘Moj|ak sayse|]
@37 e1ep JBYIBUM 403D “JSLIIAUI

"pP8308UU09 10U
3|qeo aoepsIU| “pa1dniIaUl

‘pa1dnusIp S JouBAUl

Aejdsip

a1 Jo Alddns Jemod a8yl 1oay) usaq sey Alddns Jamod ay] AU} YlUM uonesiunwwo) 3y} uo a3esso|\ *OIUNWIWOD JOUIDAU| 2588
‘pananb
ale/s| MoJaq palsl| sadessow Ae|dsip
MO|8q 89S AN| U3 JO [BIOASS 10 BUQ 1 ney} JauaAul dnoly 3y} uo a3esso|\ 1|nej JauoAul dnoun 168
paJIndo0 aney/sey
(AJ3) @AjeA uoisuedxa
ay3 0} Uonejal Ul segessaw *9A|BA uoisuedxa Ae|dsip
189S0 dljewoine | € oA0ge 8y JO [BJI9ASS U0 BUO | BY} 1B PalIndd0 Sey Jo4id uy 3y} uo a3esso|\ 1nej dnoJg A33 S8
"an|eA a|qemo|ie wnuwiuiw
MO| 91 MOJaq udje) sey Aejdsip
19saJ onjewoine | 0031 aimesadwo) seg uonong | ainjesadwal seg uoions ay | ayy uo adesso|\ |  ulwdwaisedons A33 Y8
‘'POPB3IXd U] Ssey
usiy | (dOW) @inssaud uoneiodenrs Aejdsip
19saJ d1jewoine | 00} ainjeladwal uoneiodens a|gemo|e wnwixew ayl ay} uo a3esso dOIN dAjeA "dx3 s
Huy
winwiuiw 8yl mojaq uajjey Aedsip
19SaJ dijewolne MO| 00} Buneaysadng sey anjeA guneaysadns ayy 9y} uo a3esso| uiwryladns anjAtdx3 V8
‘adojaAud ay3 apisino 3uluun
sniels 104 ‘SQ9 JO awi pamoj|e Aejdsip
nuaw 10413 8y} Ul 19sal |lenuew Suneisado a|qissiwiadwil 9y} Spaaddxa Jossaldwo) ay} uo a3esso adojaaua *dwod pdn o€8
'pa1ind20
aAey/Sey sw.eje paweu ‘dn pels 10U pINO2 INQ ‘UeIS Aeldsip
NUBW J0JLI3 dY} Ul 189Sl |[enuew | -dA0Qe ay) JO |BISASS 10 du(Q | 01 paydwane sey J0ssaidwo) ay} uo a3esso| welrs 4 ‘dwod ogn Ges
*10SSa1dwod 8yl JO uoneauqgn|
“uawuedap ainssaid Aue | 0} papasu eyl ueyy Jajjews Aeldsip
92IAJIBS SI9||IYD I WY 10e1u0) | dojaasp 10U S90p J0ssaldwo) S| 9oUdJBIp 2inssald sy 9y} uo a3esso|\ uiw “Jip ‘ssaid odgrl €8
‘Aejdsip aya ‘llews
1B 93Pa|MOUNI. puR UoNNQ 19S9Yy 00} Anuenb juelagioy
ay} SSald "sjoued Jan00 By} ||eIsu| ‘ysiy ooy gunesysadng
“HUN2JI0 Ja1em 3Ulj009 Byl ¥o8yD ‘98Je| 001 S| apIs
‘uej 93 JO UONOUNY BY1 Yo3YD ainssaid-ygiy pue ainssaid | -a3uel a|gemoj|e ayi apIsino Aedsip
*J9}|1} puB JasSuUapuod ay} ues|) MO| 98U} Usamiaq adualapyla s| ainjesodwal segd 104 3y} uo a3essa ‘dway sed 1oy ogn ceg
"JOSUSS d1 ‘(apIs
Y1 Jo uonouny Ayne4 "aAjeA | ainssaud moj) J0ssaidwod sy}
uolsuedxa ay) JO uonouNy | JO dPIS dyeIUl By} Uo ainssald
AlIne4 "SSo| ueIag144aY | 9|geMO||e WNWIUIW 3yl MO|aq
*9A|eA uoisuedxs ay} JO uonouny *MO| 001 S| Joleljodend ug||e} sey ainssald ‘paddiun Aejdsip
3yl oay) "Moj4 pinbi ¥oay)H 3y ygnouayy moyy pinbi sey Josuas ainssaid moT ay} uo a3esso ulw “ssaid-mo| Ddn ZE8




wMc09000€8

88 /v8

SUISSIW QT PUe 6 [eullwla]

uawyuedop | usamlaq a3pug "erenbapeul Ae|dsip pajgesip aALQ
93IAJIBS SID|(IYD WY 10B1I0D Ajddns a3e1j0A AVT 9SEed[aJ) OU Sey JOUBAU| 3yl uo a3essaln asea|al ou aAlA AN 916
“uawyedap uonesualoweled Aeidsip 1ne} aunjoiny
90IAJIBS SID|(IYD 1WY 10BII0D JOUBAUI 1081400U| 1091100U1 SUMSS dleWOINY 3y} uo a3esso|\ 1yney aunioine AN| GT16
“uawyedap Rney aie Aeidsip JOISIWIBYY 9AlIQ
90IAJIBS SID|(IYD 1YY 10BII0D JOUBAUL DY} Ul SI0ISIWIBY | 1ney J01SIWIB Y} |eUldlU| 3y} uo a3esso|\ J01SIWIBY1 SALIP ANI V16
uawyuedop | paidniiaiul Ddr pue JauaAul pa1dnuisip JauaAul Aeidsip 1ne} swwod eleq
93IAJIBS SID|[1IYD 1YY 10BIUO0D | Y} USSMIS(Q UOI10dUU0D eleq 3yl YUM uoiedunwwo) 9y} uo agessaN 1 nej swwod ereq ANI €16
uawuedsp ysiy 001 S| 88e]j0A Aejdsip a|ddu sng 0Q
90IAJIBS SJ9|[IYD 1YY 10B1U0D aseyd guissIN 108J1p 9y} Jo 81ddu |enpisay ay} uo a3essoN a|ddu sng Oa ANI Z16
“Juawypedap paJolsal Aeidsip 1 nejaq ‘weled
90IAJIBS SI9|[IYD 1YY 10B1U0D uaaq aAey sguines Ai0yoe4 Jarawelsed JauaAul Alned U1 uo 93esso|\ | 1nejap Jareweled AN 116
1uawuedap Aejdsip Joue ndp
90IAJIBS SJ9|[IYD 1YY 10B1U0D Alowaw a8y} ul sso| eyeq NdD SJ9MBAUI BU] Ul J0LIT ay} uo a3esso 10443 NdD ANI 016
1uawuedap Aejdsip
90IAJIBS SJ9|[IYD 1YY 10B1U0D EYVELEN| EYVELEN| ay} uo a3essoN 9AI9SaY ANI 606
wyo 009 40 aduelsisal
a|gqemo||e ay} anoqe
1uawuedap SIJ01SILWIBYL D1d U1 Aq | poposdxa J0jow J0ssaldwod Aejdsip *dwauan0 J010N
92IAJIBS SI9||IYD IWY 108IU0D paJalsigal ainlesodwal ayl a2y} Jo aimesadwa) "xew 9y} uo a3esso|N *dwadA0 J010W AN 806
“uawyedap 1IN2J19-10YS FENEER CPENEINTETN Aeidsip MH 1U81IN2JBAQ
9JIAJIBS SID|[IYD 1YY 10BIUO0Y | JO10W ‘OSealdul peoj usappns | Jo uondwnsuod Jjamod “xew 9y} uo a3esso| MH 1UB1INJJ2A0 AN 106
aJnieladwal
1uawuedap MO| 00} 12UIqeD ‘Ul 8yl MOojaq uaj|ey Aejdsip 1lapun aALIQ
90IAJIBS SJ9|[IYD 1YY 1081U0D |0J3U0D By} Ul ainjeladway sey aJinielaodwal JoudAU| ay} uo a3essoN 1 Japun aAuQ ANI 9206
ysty 00} sl 18UIqeD
|0J3U09D By} Ul ainjeladway
1uawuedap ‘MO| 00} SI JOUIBAUI PapPa29Xd JOUSAUI Aejdsip 1190 BALIQ
90IAJIBS SJ9|[IYD 1YY 1081U0D ayy 01 A|ddns Jie 8uijooo 3y} Jo ainesadwal “xew ay} uo a3esso|N 1 J9A0 9ALQ ANI G06
winwiuiw ayl mojaq
1uawuedap JOJJS JOUBAUI [RUIBLUI | UDJ|B) SBY 1NJJID d1eIpaulISlul Aejdsip ageyjjonlepun
90IAJIBS SJ9|[IYD 1YY 1081U0D ‘Alddns Jamod jualoiynsul ay3 Jo ageljon Da a1 uo agessa adejjoniapun AN| 06
Aiddns
Juawedap | 28} 0A 8y} Ul SB3INS 1UBJIND | POPadIXa 1NJJIO d1eIpaLLId]UI Aedsip agey0nIan0
92IAJIBS SI9|[IYD 1YY 10B1U0D ‘uo1onpal paads BAISSAIXd 3yl Jo 88e1j0A D "Xew 3y} uo a3esss 93e1J0AI9A0 AN €06
uawuedap pouad pamoj|e ayl puoiaq Aeldsip TEYIRIEYYe)
9OIAJIBS SID|[IYD 1YY 10BIUOD | POPadIXa 1UaIIND JOJOW "Xew PEOJJSA0 JO10A ay} uo a3esso PeOJISAO J010W AN 206
1Se) 00}
uoness|999p ‘yaiy ooy aseyd
“uawyuedap dn-uels guunp uoness|@ooe papaadxa Aedsip 1UBJIN2IBAQ
92IAJIBS SI9|[IYD 1YY 10B1U0D ‘9sealoul peo| uappns uondwnsuod jamod “xew ay} uo a3esso 1US1JNJJSA0 AN 106




wMc09000€8

88 /68

jWa1SAS

a3 01 a8ewep jusuew.lad asned ued asned ayj SulAiloal Jnoyum segessawl }ney Jo Sumesal Jusnbal4
[se8essaw 1jnej) Sumasal 210490 PaleUIWId US3q Sey 1ne} 8y} JO asned ay] 1ey] 2INs ayey :uonuany

uawuedap Aejdsip

90IAJIBS SJB||IYD 1YY 10B0) 10413 JoUBAUI [eUJBIU| AIney 3ujosyd JouaAu| ay1 uo a3essa Aanns OIS ANI vZ6
uawuedap Aejdsip

90IAJIBS SJB||IYD 1Y) 10B0) 10413 JoBAUI [eUJBIU| AIney 3ujosyd JouaAu| ay1 uo a3essa Aanns OIS ANI €26
uawuedap Aejdsip a3ejjonlapun D4d

90IAJIBS SJB||IYD 1Y) 10Bu0D MO] 001 93e}|0A Indul QY ageloAlapun J4d a3} uo agesso\ adejjoniopun 94d ANI 226
Quawuedap Aejdsip

90IAJIBS SJB||IYD 1Y) 10Bu0D 9MI9SY 9MI9SY ay1 uo a3essaN 9MIBSOY AN 126
“Juawpedap Aejdsip ain|ie) D4d

99IAJISS SIB||IYD 1YY 10BIU0Y | NI D4d dY} Ul 838} OAIBAQ Jo419 94d 3y} uo a3esss ainjie 04d ANI 0z6
“Juawpedap 1NJJID-H0oYS Aejdsip 1nej paads

99IAJISS SIB||IYD 1YY 10BUOY | JOloW ‘asealoul peo| usppns wJele paads 3y} uo a3esss wJele paads ANI 616
uswuedap OAI108)9p SI Aejdsip ynej ueq

90IAJISS SJ9||IYD 1Y 10BIU0YD | J91BAUI BY3 18 uey Jie 8ulj00) J0JJ3 ueq 3y} uo a3esssp 1nej uey ANI 816
“Juawpedap ||e 18 paJlm Jou Jo AjIney s J0ssa1dwod oy} Aejdsip aseyd 1010\

99IAJIS SIB||IYD 1Y 10BI0Y | PaIm A[1084100Ul JOoSsSaIdwo) 0} JOUBAUI 3Y} WO44 SULIM 3y} uo agesso\ aseyd Jojow AN| .16




Maintenance intervals in accordance with the VDMA

Explanation Annual |Six-monthly |as required | Comment
Compressor
1 Visual inspection for dirt, damage and corrosion | x X
2 Check fixing, check running noises X
3 Measure the intake pressure X
4 Measure the suction gas temperature upstream | x
of the compressor
5 Measure the compression end temperature at X
the discharge port
6 Check oil level X
7 Check the acid content of the oil (acid test) X
8 Oil change X
9 Check that the crankcase heater is working X
10 | Check that the output control is working X
11 | Check the refrigerant side for leaks. X
12 | Check high/low pressure switching equipment X
Air-cooled condenser
20 | Visual inspection for dirt, damage and corrosion |x X
21 |Measure the condensing temperature X
22 |Measure the refrigerant side supercooling X
temperature at the condenser outlet
23 | Measure the medium temperature at condenser |x
inlet and outlet
24 | Check that the condensation pressure control is | x
functioning properly
25 | Check the refrigerant side for leaks. X
Evaporator
30 |Visual inspection for dirt, damage and corrosion |x
31 |Measure refrigerant overheating temperature X
32 | Measure the medium temperature at the X
evaporator inlet and outlet
33 | Measure the anti-freeze temperature (freezing X
point) of the heat transfer media
34 | Check the water and refrigerant side for leaks X
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Explanation Annual |Six-monthly |as required | Comment
Parts in the refrigeration circuit/water circuit
40 | Visual inspection for dirt, damage and corrosion | X
41 |Check insulation for damage X
42 | Check filter dryer for blockage X
43 | Replace filter dryer X When
component
sinthe
refrigeratio
n circuit are
replaced
45 | Check all pipes carrying refrigerant for corrosion | x
and damage
Fans
50 | Visual inspection for dirt, damage and corrosion | x X
51 |Check fixings and bearings X
52 | Check flexible connection for tightness (electrical |x
connection)
Pump and piping
60 | Visual inspection for dirt, damage and corrosion | x
61 |Check fixings and bearings X
62 | Check the safety function of the safety switching | x
63 | Check pump/mechanical seal for leaks X X
Water filters
70 | Visual inspection for dirt, damage and corrosion | x X
71 |Cleanfilters X X
72 |Check filters for damage X
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No.: | Explanation Annual |Six-monthly |as Comment
required
Tank / Water tank
80 | Visual inspection for dirt, damage and corrosion |x
81 | Check fixing X
82 | Check filling level X
Control cabinet
90 | Visual inspection for dirt, damage and corrosion |Xx X
91 | Check fixing X
92 | Check all threaded connections X
93 | Check all indicator lights and error messages X
94 | Check that the temperature and pressure X
sensors are functioning properly
95 | Check the function of the motor protection X
switches
96 |Check 24VDC and supply voltage X X
97 | Check control cabinet heater X
99 | Check control cabinet filter and if necessary X
replace/clean
Documents and labelling
110 | All documents such as operating instructions, X X
diagrams, circuit plans, system log are present
111 |Rating plate and labels are clearly legible X X
Battery - time/date
120 | Battery X Every 5
years
Refrigeration circuit leak check X in service
case
Iv. Product registration
https://www.kkt-chillers-service.de/produktregistrierung.html
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