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1. General Information

1-1. General

This manual provides information and instructions for installation, operation and maintenance. For the
details and further precautions, please read carefully each relevant section in this manual and the supporting
documents provided by the manufacturer.

1-2. Warranty

For the quick solution, please report any damage immediately to the seller or the manufacturer with detail
symptoms and through the following address. Please be sure that no warranty can be given in case of
improper use contrary to the instruction in this manual or poor workmanship of user.

Manufacturer SAKURA CORPORATION
Tel: +81-45-949-8550 Fax: +81-45-949-8551
2-17-1, Eda-minami, Tsuzuki-ku, Yokohama, Kanagawa,
224-0007, Japan
E-mail: mail@sakura-aircon.com
Web: www.sakura-aircon.com

It is essential for the safety and long-life of the Machine that the maintenance and repair works are
performed by the manufacturers or by the authorized service person. Only use the original spare parts or
the equivalents authorized by the manufacturer. Needless to say, it is the best that the user can service
and maintain the Machine in accordance with the instructions of this manual and the supports provided by
the manufacturer.

The seller or the manufacturer warrants that the equipment is free from defects in material and workmanship
at the time of delivery. The seller's obligations under this warranty expire on the earlier to occur of twelve
(12) months from start-up and commissioning, or eighteen (18) months after delivery of such equipment or
twenty first (21) months after the manufacturer shipping. The seller does not agree under this warranty to
bear the cost of repairs or replacements due to vandalism, abuse, misuse, normal wear and tear, or improper
maintenance. For the extension of the warranty, the details can be made with separate contract.

1-3. Spare Parts

For the maintenance, the spare part below will be supplied together with the Machine as standard of the
manufacturer's. When the Machine received, please check if there is a shortage.

Vacuum Pump Oil (ULTRA VAC 100) : 2 Liter



1-4. Safety Guards

This guide explains precautions and prohibitions on the Machine. Make sure to understand all of the items

explained in this guide before operation.
1-4-1. Important Notices
1) Qualified Personnel

Persons who are not qualified should not be allowed to handle the Absorption chiller. Non-compliance
with the warnings contained in this document or appearing on the machine itself can result in severe
personal injury or damage to property. Only qualified personnel should be allowed to work on
Absorption chiller.

Qualified persons as referred to the safety guidelines in this document as well as on the Absorption
chiller itself are defined as follows;

B Operating personnel who have been trained to work with Absorption chiller and are conversant with
the contents of the documents as far as it is connected with the actual operation of the plant.

B Commissioning service personnel who are trained to repair such Absorption chiller and who are
authorized to energize, enervate, clear, ground and tag circuits, equipment and systems in
accordance with established safety practices.

2) Danger Notices

The safety notices and warnings for protection against loss of life (the users or service personnel) or for
protection against damage to property are highlighted in this document by the terms and pictograms
defined here. The terms and pictograms used in this document and marked on the equipment itself
have the following significance;

3)

DANGER

Indicates that death, severe personal or
substantial property damage will result if
proper precautions are not taken.

CAUTION

Indicates that minor personal injury or
property damage can result if proper
precautions are not taken.

Principle Safety Objective

WARNING

Indicates that death, severe personal
injection or substantial property damage
can result if proper precautions are not
taken.

IMPORTANT

If “IMPORTAMT” should appear in this
document, draw attention to any particular
information described.

(1) The principal safety objective is to remove the possibility of any hazard or risk to the health or safety
of the machine operator or service personnel.

(2) Extreme caution must be exercised while servicing or installing the machine. Do not manually
actuate any safety switches, particularly with the guards removed, as this may cause unexpected
machine response.
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The only safe policy when working or inspecting the machine is to follow the instructions in this
manual. Wherever possible shut off all electrical power and follow the procedures outlined in this
manual.

Accident prevention should become part of the standard working, operating and maintenance
procedures, and training should be provided to ensure safety standards are understood. Part of the
safety training should include the instructions detailed in this manual.

Certain processed polymer materials may give off harmful or irritation gases. This must be taken
into account when designing the installation area and adequate provision should be included for
removal of any gases.

If ancillary equipment is to be fitted ensure this is done in accordance with the relevant standards or
EU Directives, and that all requirements for safety are fully met.

Always ensure servicing and maintenance tasks are carried out by suitable qualified personnel.
The operator should understand the limits of their responsibility, and the training should reinforce
the importance of not exceeding them.

The essential routine safety checks have an important function in ensuring the machine continues
to run in a safe manner. These checks must be carried out in accordance with the instructions and
at the recommended intervals.

. . any aspect of machine safety or operation or
If there are any questions or doubts regarding
maintenance, please contact the manufacturer or his sales representative shown on this manual.

General Safety Rules

GOOD PRACTICE

(1) Ensure all personnel who work on the Absorption chillers are familiar with the safety features and

2

©)

4

®)

(6)

()

8

have read and understood the contents of this manual.

Maintain a constant training program to ensure operator and service personnel keep a high level of
safety awareness.

Initiate a planned maintenance program which must include the essential safety checks as detailed
in this manual.

Reports any machine fault quickly, particularly those directly safety related such as loose guarding,
exposed electrical wiring or circuits, etc.

In case of accident, or to stop the machine quickly in an emergency, turn off the factory electrical
supply and the machine electrical isolator.

When changing consumable parts such as filter media, bulbs, fan belts, and etc., where directed,
turn off the factory electrical supply and the machine electrical isolator.

After working on the machine reassemble all guards and complete the essential safety checks
before operating.

Keep the machine and working area clear and clean at all times. Clear up any oil spillage’s so there
is no possibility of personnel slipping.
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Do not remove any safety devices. This may cause a serious accident and may result in prosecution.

Do not clean, lubricate or service any parts on the machine while it is running unless it is specifically
intended to be done. Follow the instructions in this manual.

Do not manually actuate any switches during serving or maintenance operations. This may cause
unexpected machine movements.

Do not operate the machine unless you are sure that it is safe to do so, and that no danger exists to
other personnel.

Do not place any materials such as tools or other equipment on and inside of the machine while it is
running.

Do not leave the machine in an unsafe condition, or in a condition which will allow it to operate in
an unsafe manner.

Do not allow unauthorized or untrained personnel to operate or maintenance or inspect the
machine or to replace consumable parts.



1-4-2. Safety Features and Devices

1) Safety Signs and Warnings

A DANGER

ELECTRIC SHOCK.

DO NOT TOUCH THE
LIVE PARTS.

Can cause death, severe
personal injury, or substantial
property damage.

NO ACCESS FOR
UNAUTHORIZED PERSONS.

May be endangered to
electric shock.

ELECTRIC SHOCK.
DO NOT OPEN THE DOOR
OR THE COVER FOR LIVE
PARTS.

Cause Electric Shock.

A\ CAUTION

GROUNDING CONNECTION.

Before the power on,
make sure of the designated

ground connection.

A\ CAUTION

POWER OFF.

TURN THE POWER OFF
BEFORE OPENING THE
DOOR.

May be endangered to
electric shock.

A\ CAUTION

USE THE RATED
ELECTRIC CABLE OR
OVER FOR WIRING.,

Cause fire by using an
insufficient cable.

I

A\ CAUTION

CAN BE ELECTRIFIED
DURING THE POWER OFF.

Repair after check of power off.
Do not change the circuit
at the user's disposal.

A\ CAUTION

OPERATE THE PANEL AFTER
READ CAREFULLY THE MANUAL,

Fossibly get hurt from mis-
manipulation and malfunction.
Check the safely related parls
pericdically.

T

>

CAUTION

INVERSE ROTATION MAY
CAUSE THE DAMAGE OF PUMP.
BEFORE OPERATION MUST
BECHARGEDWITH LIQUID.

/N

WARNING |

DURING THE OPERATION
DO NOT TOUCH THE MOTOR.
THE MOTOR MUST BE
GROUND CONNECTION.

f(\>

Warning!

Open the exhaust port
during the operating

Warning!

Do not operate
without this part.

Fig. 1-1 Symbol of Safety and Warning
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Location of Safety Label

(1) Machine Body
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Fig.1-2 Safety Sign on Machine Body



(2) Control Panel
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Fig.1-3. Safety Sign on Control Panel



3) Safety Devices & Program logic for Safe operation

Function

Working Condition

Chilled water Low flow

Chilled water is not circulated or chilled water
flow decreases less than 50% of rated value

Refrigerant pump Stop @ Low

Chilled water temperature decreases below the

Anti-Water chilled water temperature chilled water set point-1.5 C (-2.7 °F)
Freezing Low temperature Cut out of Chilled water temperature decreases lower than
Chilled water 3.0 T (37 °F)
Low temperature Cut out of Refrigerant temperature decreases lower than
Refrigerant 1T (34 °F)
Cooling water Low flow Cooling water is not circulated or cooling water
flow decreases less than 50% of rated value (Option)
Cooling water inlet temperature is higher than
32 C (89.6 °F)
Anti Burner control valve closes 1§t Generator solnution temperature increases
Crystallization higher than 160 C (320 °F)
& High concentrated solution concentration
Generator increases higher than 64 %
High High Temperature Cut out of 1* Generator solution temperature increases higher
Temperature Generator absorbent than 165 C (329°F)
High Generator pressure 1 Generator pressure increases higher than 0 bar.
Low temperature Cut out of Chiller is continuously operated over 30 minutes under
Cooling water Inlet low cooling water temperature less than 15 C (59 °F)
Absorbent pump motor over-
load .
. Motor current is over each rated value or the motor
Motor or hl_gh temperature coil temperature is higher than 150 C (302 °F)
Protector Refrigerant pump motor over-

load or high temperature

Purge pump motor over-load

11



4) Safety device for Control Panel

This safety device is designed to shut off the electrical Circuit when the panel door is opened

(FRONT VIEW)

Power on/off switch

Fig.1-4. Power on/off Switch on Control Panel

NOTE: When the machine has been stopped by turning off Power on/off switch and opening panel
door, follow the procedure below to restart the machine.

(1) Close the panel door

(2) Turn on the Power on/off switch
(3) Start the machine

12
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Electric Enclosure

All electrical controls are enclosed in a separate cabinet and boxes complying with the IP (Ingress of
Protection) requirements of EN60 529. Access to the electrical equipment enclosed by the
electromagnetic control cabinet is gained by opening the door interlocked with a supply disconnecting
device and other live parts are located inside enclosures which can be accessed by the use of a key or
tool that is required for skilled or instructed person to carry out operations. This is to ensure that the
electrical cabinet or boxes can only be accessed while the electrical supply has been disconnected.

Operating the Machine

GENERAL

(1) Read and fully understand all aspects of the safety systems employed on the machine. Do not
attempt to short cut any of the safety procedures or instructions.

(2) Ensure you are fully aware of all operating functions, particularly with the machine setting

parameters.

(3) Maintain the machine in a clean condition. Do not leave tools or other equipment on / in the
machine while it is in operation.

(4) Do not stand food or drinks on the machine while in operation.

(5) Do not access inside of the machine during operation.

(6) Do not touch the surface of hot water box and generator section.

(7) Regularly inspect the machine for loosened fixings, guards and other assemblies. Report any
machine fault immediately.

(8) Regularly check the tightness of access door handle during normal operation.

(9) Do not turn on motor switch on while maintenance or replacing any parts.

Essential Safety Checks (ESC’s)

The essential safety checks are the most important part of the operator’s responsibility. The purpose of
the ESC'’s is to ensure the safety features of the machine are functioning properly, and thus the machine
is in a safe condition for use.

In addition to the operator it is recommended that regular additional ESC’s are carried out by the
responsible person and that a record is maintained.

If any of the ESC's is in the “fail” condition, do not operate the machine, immediately notify the
responsible person within the company and contact the manufacturer as soon as possible.
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1-5. Daily Inspection Prior to Machine Operation

The structure, functions and safety devices of the Machine must be thoroughly understood prior to machine
operation, maintenance and handling. These instructions are in regards to safe operation and its device.

Confirm following points. And, correct them if the abnormal condition is found.

1) Whether Abnormal noise occurs or not, when absorbent pump or refrigerant pump runs.
2) Whether Cooling water temperature is properly controlled or not.
3) Whether Chilled water and cooling water flow or not.

1-6. Training

Contact the manufacturer specified on cover page for information on training courses to aid you in becoming
familiar with this equipment / system.

1-7. Dealing and Disposal of Non-Environmental Mate  rials

The user or service personnel should treat following non-environmental materials with special care and
handle them based on local regulations.

1-7-1. Absorbent Solution

In order to prevent corrosion inside of the Machine, Absorption chiller uses Lithium Molybdate (Li-M0QO,) as
its corrosion inhibitor. This material is not so critical to the health, but should be treated with special care
when they are analyzed, added and disposed.

Do not drink and smell the solutions.

Avoid any physical contacts with the body and cloths of users.

Do not mix them with others such as water, and etc.

Treat them under sufficient ventilation.

After treatment, please wash hands of the users.

Keep the solutions in clean and ventilated area after stored in sealed containers.

If there is any physical contact, please do following fist-aid treatment and then discuss with your doctor in

order to prevent further troubles.

B Take off the cloths or shoes or other polluted sections immediately.

B Rinse skin or eyes or other polluted sections with soap or the equivalent and sufficient clean water.
And, confirm there is no remainder of solution.

B In case of drinking of solutions, immediately call a doctor.

In case of disposal of solutions, please follow the relevant local regulations not to affect environmental
conditions.

14



1-7-2. Mercury in Manometer

When the mercury manometer is mounted on the machin e.
(Not supply)
The inside vacuum condition of the Machine is measured with the V2 I V3
mercury manometer. So, please pay attention not to break the |
manometer where is located on purge unit, and not to spill the %&%
mercury from the manometer. V1 ﬂ U { ;
If it is necessary to replace the manometer, please follow local MANOMETER
. . CHECK
regulation for the disposal of mercury. VALVE
y L,i |
PURGE
PUMP
—

1-7-3. Lubricant Oil in Vacuum Pump Fig.1-5. Manometer

For the lubrication of vacuum pump, ISO viscosity grade 56, 68 grade lubricant oil is used. When the oil is
need to be replaced or disposed, please follow local regulation for the disposal of the used oil not to affect
environmental conditions.

TT——CHECK VALVE

L]
SIGHT GLASS y\\DRA\N PLUG
| —BALLAST VALVE
PURGE PUMP
DRAIN COCK

Fig.1-6 Purge Pump
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1-8. Important to User

1) Be sure not to leak the air into the Absorption Machine at any cases.
(Be sure that the manual purge valves and the service valves are fully closed.)

2) Do not turn off the main supply power to the Absorption Machine during the purging work.
If it is turned off the breaker, purge unit of the Absorption Machine does not work.

3) Operate the chilled water pumps and the air handling units during diluted cycle operation of the
Absorption Machine. The Absorption Machine has a few cooling capacity during diluted cycle
operation.

4) Do not apply mugger-test on the controller circuit of micro-processor.
5) Control the start and stop operation of auxiliary equipment based on the following interlock circuit which

protect the chilled water from being frozen and provide the chilled water pumps and the cooling water
pumps with automatic operation. If the interlock is not made, the Absorption Machine may be damaged.

< START Procedure > < STOP Procedure >
Chilled Water Pumps Absorption Machines
l l
Cooling Water Pumps Cooling Water Pumps
l l
Cooling Towers Cooling Towers
l l
Absorption Machines Chilled Water Pumps
l l
Air Handling Units Air Handling Units

16



2. Absorption System

2-1. The Principle of Absorption Machine

2-1-1. How to be chilled with heating?

The cooling means keeping the room temperature lower than outside temperature. As shown Fig. 2-1,
operate to carry the heat from the room with a lower temperature (28°C / 83°F) to the open air with a higher
temperature is required. But, in the nature, the heat can not move from a low temperature side to a high
temperature side. So, to transmit the heat as opposed to this law (principle), some way (apparatus) is
needed. That is, a heat pump (Chiller) is used to pump out the heat from a low temperature as if a water
pump is used to pump out the water from a deep well.

OUTSIDE 32'C(90°F)

16C(61°F) T0 THE ATMOSPHERE
— ABSORPTION
= f g CHILLER L
i TC(45F) =
28:C(82F) AR
a - 5 z
.- 12C(54F - (90'F)
Lﬂ_‘ mmﬂ |:(}:| OPEN AR COOLING
28'C(82F) 32C(90°F) TOWER
COOLING LOAD AR CONDITIONER

Fig. 2-1. Heat Flow

The typical Chiller using an electric as an operation power source and a compressor as a conveyer to carry
the heat as seen in Fig. 2-2 is an electric Centrifugal Chiller (Turbo Chiller) and the typical chiller using heat
energy is an Absorption Machine. Chilled water is made by using the latent heat released by a liquid as it
evaporates. We can find this principle through our experience in a daily life. For example, when having an
injection, after applying an alcohol for disinfection on the arm, we feel the arm cooled. Because, the alcohol
is heated by body’'s temperature, took the heat from the arm when it evaporates. And another example is
that we feel cool when we sweat in a hot day or by taking exercise because the sweet is evaporated from the
body and it takes the heat from the body. Also, a chiller uses the latent heat of evaporation. But in a
chiller, it is necessary to return the vaporized liquid to the liquid. For this purpose, the compressor is used
in an electric Centrifugal Chiller (Turbo Chiller) and the absorbent is used in an Absorption Machine. The
absorbent decreases the absorbent power when it is diluted by absorbing the vaporized liquid. So, the
heating and concentrating process of the absorbent is required to recover the absorbent power. As a heat
source, the natural gas, steam or heat water is used.

LOWER TEMPERATURE SIDE

(COOLNG) |} @ o® & ®.®

HIGHER TEMPERATURE SIDE

INDOOR

A GRAIN OF HEKT
»©®,069¢g

OUTDOOR

—

:\.;_@ ENERGY

Fig. 2-2 Heat Flow at Cooling Cycle
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2-1-2. The principle of Absorption

The heat transfer tubes are installed in a closed vessel and a dry silica-gel (Silica-gel is high quality
absorbent material) is inserted into it as shown on Fig. 2-3. The air is taken out from the vessel
and the vessel is vacuumed to pressure of approx. 6.5mmHg (1/4inchHg). Drops of water are
allowed to fall on the heat transfer tubes (Evaporator). The water in the vacuum vessel evaporates
at 5°C (41°F). The water takes an evaporation heat from the chilled water flowing in the heat
transfer tubes when it is vaporized. Such the water is called a refrigerant and the refrigerant vapor is
absorbed immediately to a silica-gel. And, a vacuum is kept inside the vessel. The water is chilled in
the heat transfer tubes because the heat equivalent to the evaporation heat is taken. But, when
the silica-gel reaches the limit of absorbent, it is impossible to keep a vacuum in the vessel and
chilled water can not be obtained.

WATER

(REFRIGERANT) CLOSED
VESSEL

VACUUM

CHILLED
WATER <

HOT
WATER =

HEAT DRY
TRANSFER SILICAGEL
TUBE

Fig. 2-3. Absorption Action of Silica gel

Therefore, it is necessary to replace this silica-gel in the vessel with new one so that the vessel is
always vacuumed and be permitted to get chilled water continuously. For this purpose, instead of
this solid absorbent, a silica-gel, a liquid absorbent, Lithium Bromide (LiBr) solution is used (Such

liquid is called an absorbent). This case is shown on Fig. 2-4.

REFRIGERANT VAPOR
@

CONCENTRATED
SOLUTION

WATER
(REFRIGERANT)

DILUTED
SOLUTION

Fig. 2-4 Absorption Action of LiBr
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Drops of the LiBr solution are allowed to fall (Absorber) inside the vessel. The LiBr solution
absorbs the refrigerant vapor. But, when the absorbent once absorbs the refrigerant vapor, it is
diluted and the ability to absorb the refrigerant vapor is decreased. As a result, the chilled water
can be obtained no more. This means that the concentrated solution must be fed in continuously.
So, the diluted solution is heated by driving heat source (natural gas, steam or hot water: generator).
The heat causes the solution to release the absorbed refrigerant and also re-concentrates the
solution.

The refrigerant vapor which is released from the solution when the solution is heated is cooled in a
separate vessel (Condenser) to become liquid refrigerant. Drops of this water are again
introduced into the vacuum vessel (Evaporator) and recycled. This is shown Fig. 2-5.

COOLING <7
WATER
— > DRIVING
HEAT
YFSOURCE JCE
CHILLED
WATER <
WATER >
>

PUMP

Fig. 2-5 Refrigerant Generation of LiBr solution



2-1-3. Basic Cycle of Single Effect Type
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As shown on Fig. 2-6, this is the basic operational cycle of the single effect type Absorption
Machine. Part ® shows a Generator, part @ shows a Condenser, part @ shows an Evaporator
and part @ shows an Absorber.

Cooling water flows through an Absorber and a Condenser. The cooling water flowing in the
Condenser cools the refrigerant vapor coming from the Generator so that the refrigerant vapor
comes back into refrigerant. The cooling water in the Absorber absorbs the heat generated when
the refrigerant vapor is absorbed by the absorbent.

The Generator @ heats the diluted solution with the driving heat source. The diluted solution
releases the refrigerant vapor and becomes the concentrated solution.

At the Condenser @, the refrigerant vapor which come from the Generator is condensed with
cooling water.

The condensed refrigerant drops on the heat transfer tubes of Evaporator ®. Drops of the
refrigerant evaporate on the tubes. The water flowing through the heat transfer tubes of
evaporator is cooled by the latent heat of vaporized refrigerant.

The refrigerant vapor is absorbed into the absorbent returning from the Generator and sprayed on
the heat transfer tubes @. The absorbent diluted by refrigerant vapor goes to the Generator.

e
T . J—c> DRIVING
N == P e HEAT
""" S e /FSOURCE £
CHILLED
WATER <
COOLING
WATER
WATER = >
o>

PUMP

Fig. 2-6. Basic Cycle of Single Effect Type
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In case of the Single Effect Type Absorption Machine, all condensation heat when the refrigerant
vapor coming from Generator is cooled and condensed at the Condenser, is released in the cooling
water.

The Double Effect Type Absorption Machine is used the condensation heat efficiency. The
Generator section is divided into a High Temperature Generator and a Low Temperature Generator.
The refrigerant vapor produced by the High Temperature generator is used to heat the LiBr solution
in the Low Temperature Generator in which the pressure (hence the boiling point) is lower.

As mentioned in the Single Effect Type Machine, the refrigerant vapor produced by the Low
Temperature Generator is sent to the Condenser to become liquid refrigerant. On the other hand,
the refrigerant vapor produced by the High Temperature Generator turns to water as it released
heat to the intermediate LiBr solution. This occurs inside the heat transfer tubes in the Low
Temperature Generator. The refrigerant vapor produced by both Low and High temperature
Generator turn to liquid refrigerant and mixed in the Condenser before returning to the Evaporator.

LOW TEMPERATURE

REFRIGERANT VAPOR~  GENERATOR /REFRIGERANT VAPOR
CONDENSER i P HIGH TEMPERATURE
< <2 GENERATOR
I B Raaas
v —. ::Ef:‘:':’:‘:':‘:':‘:':':':" ?f:f Y o> NRIVING
__—————————————————— vvvv :::::::’?, \ SSSSSSIINTY §§? SOURCE
x LR35 \\ _> <3 SUUCE

INTERMEDIATE  SOLUTION

LIQUID REFRIGERANT = CONCENTRATED SOLUTION

FVAPORATOR /Er=i=  mopaiimopa  ABSORBER
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il o
” ° 7 / 4 N DILUTED
0 //// SOLUTION\
¢ 1@ i Y777/

PUMP

Fig. 2-7. Basic Cycle of Double Effect Type



2-1-5. Cooling Water
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Cooling water flows through an Absorber, Aux. Absorber and Condenser. The cooling water takes
the heat which the LiBr solution absorbs the refrigerant vapor at Absorber. This means the
absorbent is cooled by cooling water. The refrigerant vapor coming from the 1st Generator and
Aux. Generator is cooled by cooling water.

The lower temperature of cooling water.
The absorption power of LiBr solution is strong at the lower temperature of the cooling water.
When the temperature of cooling water in the Condenser is low, condensed temperature of
refrigerant downs. Therefore condensed pressure becomes low. As the boiling temperature
(Generator temperature) of the LiBr solution downs when the condensed pressure is low, calorific
value of driving heat source can decrease. This means the energy saving.

It is not acceptable that the temperature of coolin g water is too low.
As shown Fig. 2-7 a few LiBr dissolves with water at low temperature. That is, the LiBr solution of
high concentration becomes crystallization under the lower temperature. For example, it is
crystallized with concentration of 65% at the temperature lower than 42°C (108°F), with
concentration of 60% at the temperature lower than 17°C (63°F).

The Machine has some problems when cooling water te  mperature becomes too high.
When the temperature of the cooling water becomes high, the absorption power of the LiBr solution
decreases. The Machine cannot get the normal chilled water temperature and wastes much fuel.
Therefore, to prevent this, the maintenance for cooling water system (equipment and control) and
water treatment are required.

Water treatment of cooling water.
The water treatment of cooling water is an important factor for the Machine. If the water quality is
not good, the scale adheres to the inside of the heat transfer tubes, resulting in the decrease of the
heat transfer effect and the excessive fuel consumption. As the heat transfer tubes may become
corroded, it is required to fully take care of the water treatment.
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The earth we live is pressed by the weight of air layer of thickness of approx. 10km which is surrounding
the earth and this pressure is called the atmospheric pressure.

When the pressure is lower than this atmospheric pressure, it is called the vacuum. When explaining
the vacuum for the Absorption Machine, it is required to know the relation between the pressure and the
evaporation temperature of the water.

(evaporated) at 100°C (212°F) in the atmospheric pressure.

It is experienced in a daily life that the water is boiled
When the pressure is higher than the

atmospheric pressure, it is boiled at the temperature higher 100°C (212°F) while when the pressure is

lower(vacuum), it is boiled at the temperature lower than 100°C (212°F).
between the pressure and the evaporation temperature.

Table 2-1 The Relation between the Pressure and the Evaporation Temperature

Table 2-1 shows the relation

Gauge Absolute
Temp.
Pressure Pressure C) Remarks
(kg/cm®G) | (kg/cm®G)
10 11 183.2
8 9 174.5
Atmospheric
Pressure > 6 158.1
1 2 119.6
0.5 15 110.8
1 atm. 760mmHg 100 | Atmospheric Pressure
650.0 95.5
525.9 90.0
167.6 62.6
92.5 50.0
Vacuum 61.0 415
31.8 30.0 | Pressure in the condenser
29.4 28.6
9.2 10.0
6.54 5.0 | Pressure in the evaporator
5.68 3.0

The pressure higher than the atmospheric pressure can be experienced with a boiler. When we climb a
mountain, we can experience that the pressure becomes low. On high mountains, as the air layer becomes
weak by its height, the pressure becomes low. For this reason, the water boils at 89°C at the summit of

2,750m mountain and rice of a canteen cannot be well boiled.

Like this, the lower the pressure, that is, the

closer the atmospheric to the vacuum, the lower the temperature at which the water is evaporated.
Therefore, the inside of the absorption machine should be always kept in high vacuum. Since a refrigerant is
evaporated at 5°C to get the chilled water of 7°C by an Absorption Machine, it is required to keep a high-
vacuum condition with pressure of 6.54mmHg in the Evaporator.
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2-1-7. Lithium Bromide (LiBr: Absorbent)

Lithium Bromide (LiBr) is a chemical made from lithium obtained from lithium ore and bromide obtained
from the sea water. This chemical is not familiar to us. But we can guess easily that the lithium
bromide and the sodium chloride has the similar characteristics because they are of the same element,
that is, lithium(Li) and sodium(Na) are alkali while bromine(Br) and chlorine(Cl) are halogen. If it is said
that the sodium chloride is salt, you will feel the lithium bromide more familiar. It is well known that
when salt is left in a high-humidity atmosphere, it becomes sticky. This is because it absorbs moisture in
the atmosphere. The lithium bromide has the same characteristics and its absorption power is stronger
than that of salt. The higher its concentration and the lower its temperature of liquid, the stronger the
absorption power.

Chemical Formula  : LiBr

Molecular Weight . 86.856

Component : Li =7.99% / Br =92.01%
Specific Gravity : 3.464 at 25°C (77°F)

Melting Point : 549°C (1,020.2°F)

Boiling Point :1,265°C (2,309°F)

Fig. 2-8 Shows the Lithium Bromide (LiBr) Equilibrium Diagram
Fig. 2-9 Shows the Lithium Bromide (LiBr) Concentration Diagram
Fig. 2-10 Shows the Lithium Bromide (LiBr) DURING Diagram
This chart is convenient to show the condition of the cooling cycle of Lithium Bromide solution.
Fig. 2-11 Shows the Lithium Bromide (LiBr) Enthalpy Diagram

2-1-8. Inhibitor

Lithium Bromide (LiBr) has a corrosive action to metals under existing oxygen. But, as the
Absorption Machine is a vacuum vessel, almost no oxygen is in a vessel. However, to make
complete, corrosion inhibitor is added in the absorbent and alkalinity is adjusted. So, attention
should be taken to handle the absorbent and it is necessary to keep the amount of inhibitor by
performing the chemical analysis for the absorbent.

2-1-9. Refrigerant

Absorption chiller uses distilled water as its refrigerant.

2-1-10. Octal Alcohol

24

In order to increase absorption effect of absorbent solution, octal alcohol is added into the
Absorption Machine.
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SPECIFIC GRAVITY
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2-1-11. Standard Cooling Cycle of DW Series
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The chilled water is passed through the evaporator tube bundle and is cooled by the evaporation of
refrigerant transfered over the outer surface of the tubes by the re-circulating refrigerant pump. The
refrigerant vapors are drawn into the absorber section and are absorbed by the LiBr-water solution sprayed
over the absorber tubes. The heat picked up from the chilled water is transferred from the absorbed vapor to
the cooling water flowing through the absorber tubes.

The solution in the absorber becomes diluted as it absorbs water and loses its ability to continue the
absorption process. It is then transferred by the solution pump to the high temp. generator to be
concentrated. All of the weak solution goes to the high temp. generator where it is heated by high
temperature exhaust gas from micro-turbine. This boils out its absorbed refrigerant. This vapor passes to the
low temp. generator tubes. Concentrated solution in the high temp. generator passes to the shell side of low
temp. generator. In the shell side of the low temp. generator, the strong solution is heated by the high
temperature refrigerant vapor from the high temp. generator. This boils out its absorbed water.

The refrigerant vapor is boiled from the low temp. generator solution passes into condenser section
condenses on tubes containing cooling water inside. This is the same cooling water which had just flowed
through the absorber tubes. On the tube side of the low temp. generator, the condensed refrigerant passes
into the condenser, where it is cooled to the condenser temperature. The combined condensed refrigerant
from the two generators now flows back to the evaporator to begin a new refrigerant cycle.

The strong solution, which is concentrated twice in passing two generators, flows back to the absorber
spray headers to begin a new solution cycle. On the way, it passes through solution heat exchangers where
heat is transferred from the hot, strong solution to the cooler, weak solution being pumped from absorber to
high temp. generator. This heat transfer improves solution cycle efficiency by preheating the relatively cool,
weak solution before it enters the high temp. generator and pre-cooling the hotter, strong solution before it
enters the absorber.

The weak solution flowing to the high temp. generator is controlled by variable frequency drive driven
solution pump. The controller calculates VFD speed to maintain optimum solution flow to the high-stage
generator at all operating conditions for maximum efficiency.

Point 1. Point 1 is the same as Point 11. And it represents the strong solution in the absorber, as it
begins to absorb water vapor after being sprayed on tubes from the trays. This condition is
internal and can’t be measured.

Point 2. Represents the diluted (weak) solution after it leaves the absorber and before it enters the low
temperature heat exchanger. This includes its flow through the solution pump. This point can be
measured with a solution sample from the pump discharge.

Point 3. Represents the weak solution leaving the low temperature heat exchanger. It is at the same
concentration as Point 2 but at a higher temperature after gaining heat from the strong solution.
This temperature can be measured.

Point 4. Represents the weak solution leaving the high temperature heat exchanger and entering the
high temp. generator. It is at the same concentration as Point 2 and Point 3, but at a higher
temperature after gaining heat from the intermediate solution. This temperature can be
measured.

Point 5. Represents the weak solution in the high temp. generator after being preheated to the boiling
temperature. The solution will boil at temperatures and concentrations corresponding to a
saturated temperature established by the vapor condensing temperature in the low temp.
generator tubes. This condition is internal and cannot be measured.

Point 6. Represents the intermec Fig.2-12 Basic cooling cycle of the DW Series d .enterlng the high
temperature heat EXChaHBC| AIlTI UCTIHIY IT-LUIILCIHILALCU WY UUllYy uut |8fr|gerant. It can be
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Point 7.

Point 8.

Point 9.

Point 10.

Point 11.
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plotted approximately by measuring the temperatures of the leaving intermediate solution and
the condensed vapor leaving the low temp. generator tubes (saturation temperature).
Represents the intermediate solution from the high temperature heat exchanger as it flows into
the low temp. generator. It is the same concentration as Point 6 but at a cooler temperature after
giving up heat to the weak solution.

Represents the intermediate solution in the low temp. generator. The solution will boil at
temperatures and re-concentrations corresponding to saturation temperature in condenser. This
condition is internal and cannot be measured.

Represents the strong solution leaving the low temp. generator and entering the low temperature
heat exchanger. It can be plotted approximately by measuring the temperatures of the leaving
strong solution.

Represents the strong solution leaving the low temperature heat exchanger. It is same
concentration as Point 9 but cooler temperature after giving up heat to the weak solution. The
temperature can be measured.

Represents the strong solution entering the absorber distributors and the spray trays. This
condition is internal and the temperature can’'t be measured. After leaving the distributors, the
solution is somewhat cooled and a little concentrated as it flashes to the lower pressure of the
absorber.

SOLUTION VAPOR SOLUTION
POINT TEMPERATURE PRESSURE CONCENTRATION
T mm Hg %
2 37.9 6.6 57.8
3 69.8 - 57.8
4 128.0 - 57.8
5 128.0 690.9 57.8
6 154.5 690.9 60.9
7 93.8 - 60.9
8 93.8 52.8 60.9
9 93.0 52.8 63.8
10 54.2 - 63.8
11 54.2 5.8 63.8

Table 2-2. Cooling Cycle Data

2-1-11. Standard Heating Cycle of DW Series

Heating 60 C CYCLE

Heating cycle has a different vapor flow, does not

have absorbing process. Refrigerant vapor that

produces from high temp. generator is directly send to evaporator and then condensed on the evaporator
tube. The heat is transferred to hot water which flows in the evaporator tubes. Condensed refrigerant
overflows to absorber from evaporator, is mixed with concentrated solution, and then it becomes weak
solution. This weak solution returns to high temp. generator by solution pump to repeat for producing
refrigerant vapor.
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2-2. The Description of Cooling Cycle [Cooling Mode ]
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Fig. 2-13. Cooling cycle of the DW series Absorption Chiller

The double-effect, Direct fired absorption machine consists of an evaporator, absorber, condenser, high-
temperature and low-temperature generator, solution heat exchangers, refrigerant and solution pumps ,
purge system, controls and accessories. During the cooling mode, the machine operates at the condition that
under vacuum, water boils at a low temperature. Under typical operating conditions, this occurs at
approximately 4.4°C(40°F), thereby cooling the chilled water that circulates through the evaporator tubes. A
refrigerant pump is used to transfer the refrigerant (water) over the evaporator tubes to improve heat transfer.

To make the cooling process continuous, the refrigerant (water) vapor must be removed as it is produced.
To accomplish this, a lithium bromide solution (which has a high affinity for water) is used to absorb the water
vapor. As this process continues, the lithium bromide becomes diluted, reducing its absorption capacity. A
solution pump then transfers this diluted solution to the generators where it is re-concentrated in two stages
(double-effect) to boil off the previously absorbed water. A variable frequency drive on the solution pump
automatically maintains optimum solution flow to the generators at all operating conditions for maximum
efficiency. The diluted solution is pumped to the high-temperature generator where it is heated and re-
concentrated to a medium concentration solution by the driving steam. The medium concentration solution
from the high-temperature generator flows to the low-temperature generator where it is heated and re-
concentrated to a strong solution by the high temperature water vapor released from the solution in the high-
temperature generator. Since the low temp. generator acts as the condenser for the high temp. generator,
the heat energy first applied in the high temp. generator is used again in the low temp. generator, thus
reducing the heat input by approximately 45% as compared to an absorption chiller with a single-stage of re-
concentration. The water vapor released in the shell side of the low temp. generator, in addition to the now
condensed water vapor from the tube side of the low temp. generator, enters the condenser to be cooled
and returned to a liquid state. The refrigerant water then returns to the evaporator to begin a new cycle.

To remove heat from the machine, cooling water from a cooling tower is first circulated through the tubes of
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the absorber to remove the heat of vaporization. The water is then circulated through the tubes of the
condenser. The re-concentrated (strong) solution from the low temp. generator flows back to the absorber to
begin a new cycle.

For efficiency purposes, the medium concentration solution from the high temp. generator is passed
through the high-temperature solution heat exchanger to pre-heat the diluted (weak) solution, while pre-
cooling the medium concentration solution. The re-concentrated (strong) solution from the low temp.
generator is passed through the low-temperature solution heat exchanger to pre-heat/pre-cool the solution
before being returned to the absorber.

2-3. The Description of Heating Cycle [Heating Mode ]
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Fig. 2-14. Heating cycle of the DW series Absorption Chiller

During the heating mode, the cycle follows a different vapor flow path than that undertaken for cooling and
does not use the typical absorption process. In addition, the absorber-condenser cooling water circuit is
drained and thus not operated, since all heat rejection from the machine is designed to take place through

the evaporator (now the heating bundle) in a classic two-pipe system that utilizes only the evaporator nozzles.

High temperature water vapor produced in the high-temperature generator section is passed directly to the
evaporator via the absorber where it condenses and transfers its heat to the water circulating through the
evaporator tubes. This condensed water then flows to the absorber section where it mixes with the
concentrated solution returning from the high-temperature generator. The diluted solution is then pumped
back to the high-temperature generator to repeat the vapor generation phase for the heating function. Quick
changeover from cooling to heating is accomplished by switching the positions of two hand valves, draining
the absorber-condenser water circuit and putting the machine into heating mode by changing the position of
a switch in the control panel.

The hot water temperatures is 60°C (140°F) as a standard without additional components and 79°C (175°F)
as an option with the additional heat exchanger.
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2-4. Machine Overview

2-4-1. Major Specification

34

ltems Unit Data Remarks
Cooling capacity usRT
(kw)
Heating capacity kcal/hr
Inlet Temperature T
Outlet Temperature T
Flow rate m’/hr
Chilled water side | Pressure drop mH. O
Design pressure MPa
Fouling factor m*.C/W
Nozzle size A(mm)
Inlet Temperature C
Outlet Temperature T
Flow rate m’/hr
Chilled water side | Pressure drop mH, O
Design pressure MPa
Fouling factor m*.C/W
Nozzle size A(mm)
Gas Inlet pressure mmAQ
Fuel side Flow rate Nm/hr
(Gas) Connection flange size A(mm)
Exhaust connection mm
Power source Vac
Power Hz Hz
Electrical Power
Consumed power kW
Maximum ampere A
Length T
Dimension
Width mm
Height mm
Operating weight ton
Weight
Rigging weight ton
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2-4-2. System description
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)

2

®)

4

©®)

(6)

(7

Evaporator
The refrigerant is dispersed on the heat transfer tubes of Evaporator. The chilled water through
the heat transfer tubes of Evaporator is cooled by the latent heat of vaporized refrigerant.

5

Absorber

The concentrated solution is dispersed on the heat transfer tubes of Absorber. The refrigerant
vapor from Evaporator is absorbed on the heat transfer tubes of Absorber by absorbent. Cooling
water through the heat transfer tubes of Absorber is heated by absorption heat.

Low Temp. Sol. Heat Exchanger

The diluted solution from the Absorber passes through the Low Temp. Sol. Heat Exchanger, where
it is heated by concentrated solution. The diluted solution after leaving the Low Temp. Sol. Heat
Exchanger flows to the High Temp. Solution Heat Exchanger.

High Temp. Sol. Heat Exchanger

The diluted solution from the Low Temp. Sol. Heat Exchanger passes through the High Temp. Sol.
Heat Exchanger, where it is heated by intermediate solution. The diluted solution after leaving the
High Temp. Sol. Heat Exchanger flows to 1st Generator.

High Temp. Generator
The diluted solution from the High Temp. Sol. Heat Exchanger is heated in the High Temp.
Generator. It releases the refrigerant vapor and is concentrated. It becomes intermediate solution
and flows to the High Temp. Solution Heat Exchanger.

Low Temp. Generator

The intermediate solution from the High Temp. Sol. Heat Exchanger is heated in the Low Temp.
Generator. It releases the refrigerant vapor and is concentrated. It becomes concentrated solution
and flows to the Low Temp. Sol. Heat Exchanger, where it becomes low temp. concentrated
Solution and flows to Absorber.

Condenser
The refrigerant vapor from the High Temp. Generator and Low Temp.Generator is condensed on
the heat transfer tubes of Condenser. Cooling water is heated by condensation heat.
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8)

©)

(10)

11)

Purge Unit
This is a device intended to discharge non-condensable gas and air generated inside. It consists
of purge pump, purge separator, and storage tank.

Refrigerant Pump and Absorbent Pumps
The pumps are designed to circulate the internal refrigerant and absorbent.

Operating Devices and Gauges

The operation panel comprises electrical parts necessary for safe operation, including lamps,
operation switch, circuit breakers, power on/off switch, magnetic switches for pumps, alarm bell
and auxiliary relays, if an abnormal state or trouble in the operation of the Absorption Chiller occurs,
an alarm is issued, and the operation is stopped to protect the Absorption Chiller.

Chilled Water Freeze Prevention Unit

When the flow of chilled water decreases, flow switch operates. When the temperature of chilled
water is less than 3.0 C (37 °F) etc. If an abnormal state or trouble in the operation of the
absorption chiller occurs, an alarm is issued, and the operation is stopped to protect the absorption
chiller.

(12) Absorbent Crystallization Prevention Unit
If the generator solution temperature is very high, the gas flow rate is decreased at first and the
machine is finally stopped to prevent the absorbent from being crystallized. In order to prevent
crystallization of the absorbent during shutdown of operation, when stopping the operation, first the
heating to generation is stopped, then the absorbent pump is operated for a certain while to make
uniform the concentration in all parts, only then the operation is completely stopped.

(13) Over-current thermal relay
Over-current thermal relays for absorbent pumps, refrigerant pump and purge pump are provided
in control panel in order to stop the machine when overloaded.

(14) Pump motor high temperature switches
Motor coil high temperature switches are provided in the motor stator coils of absorbent pumps
and refrigerant pump. So, if the motor stator coil is very high, the machine is alarm-stopped.

Symbol ltem Remarks

TH1 Chilled Water Inlet Temperature Sensor

TH2 Chilled Water Outlet Temperature Sensor

TH3 Cooling Water Inlet Temperature Sensor

TH4 Cooling Water Outlet Temperature Sensor

TH5 Evaporator Refrigerant Temperature Sensor

TH6 Condenser Refrigerant Temperature Sensor

TH7 High Temp. Generator Solution Temperature Sensor

TH8 Low Temp. Generator Solution Temperature Sensor

TH9 Exhaust Gas Outlet Temperature Sensor

Table 2-4. Sensor Detail



2-4-3. Outline of Machine Body
1) Typical External Schematic (Front View)

(1) Front View
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Fig. 2-16 External View of DW Absorption chiller
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2) Component Arrangement

L=

13
12

©
I
] 20
19 21

1 - Condenser 13 — Refrigerant Pump
2 — Low temp. Generator (G2) 14 — Evaporator
3 — Control panel 15 — Solution Heat Exchanger
4 — Changeover Valve_ A (High Temp. Hex,Low Temp. Hex)
4_ 1 Changeover Valve_B 16 — Cooling Water Inlet
5 — Fusible Plug 17 — Chilled Water Outlet
6 — High temp. Generator (G1) 18 — Cooling Water Outlet
7 — Exhaust gas duct 19 — Blow down Valve
8 — Pressure gage & switch 20 — Chilled Water Inlet
9 — Gas burner 21 — Check Valve (Oil Separator)

10 — Purge (Vacuum) Pump
11 — Absorber
12 — Solution Pump

Fig. 2-17. Components Arrangement
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2-4-4. Outline of Control Panel
1) Outside View

MAIN LEFT SIDE VIEW MAIN FRONT VIEW MAIN RIGHT SIDE VIEW

MAIN BOTTOM VIEW

o "9
P N N ‘

PP

Fanan

Hole @22 for Hole Air Seal Blower ower
Hole ©22 for Diverter valve signal

Hole 922 for Diverter valve power

Hole ¢34 for main power

No. 1: Pilot Lamp No. 2: Touch Screen Board
No. 3: Buzzer Stop Switch No. 4: Purge Pump Start / Stop Switch
No. 5: Emergency Stop Switch No. 6: Buzzer

Fig. 2-18 Outline of Microprocessor Controller Cabinet
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Inside View (Components Arrangement)

I

MCCBL

MCCs2

R

NF1 - LTS1LTS?

100

HEEHS

[ s = _ s
o 0 0 |
W T T T m

NF2

S3

FA1
FA2
VoVt
VED
LSt
PS1
LTSt
L1S2
mot1~4

EMERGENCY STOP

CHILLED WATER FLOW SWITCH

COOLING WATER FLOW SWITCH (OPTION)
Varister(ZNR)

INVERTER

HIGH TEMPERATURE SOLUTION LEVEL SWITCH
High Pressure Switch

G1 LEVEL CONTROL RELAY HIGH

G1 LEVEL CONTROL RELAY LOW

SIGNAL CONVERTER

MCCB1
MCCB2
MCCB3

52CH
52C0
AX1
BZ

S2

CIRCUIT BREAKER

CIRCUIT BREAKER

CIRCUIT BREAKER

REFRIGERANT PUMP CONTACTOR
PURGE PUMP CONTACTOR
REFRIGERANT PUMP OVERLOAD RELAY
PURGE PUMP OVERLOAD RELAY
ABSORBENT PUMP OVERLOAD RELAY
TRANSFORMER

FUSE

DC POWER SUPPLY

NOISE FILTER

NOISE FILTER

AUX' RELAY

PILOT LAMP

PILOT LAMP

TEMPERATURE SWITCH SOLUTION PUMP
TEMPERATURE SWITCH REFRIGERANT PUMP
CHILLED WATER PUMP INTERLOCK
COOLING WATER PUMP  INTERLOCK
REMOTE START/STOP

BUZZER

BUZZER STOP PUSH BUTTON SWITCH
PURGE PUMP START /STOP  SWITCH

Fig. 2-19. Inside of Microprocessor Control Panel



3. Installation

3-1. Machine Room Condition

To operate the Machine with optional efficiency and allow easy maintenance, it is necessary to find a suitable

area for the Machine and its related equipment. Avoid placing the Machine in a narrow space where user

movement and the maintenance such as tube cleaning, absorbent, and etc. are inhibited, and non-ventilated

area where could generate gas explosion problem.

Select proper area as stated below;

1

2)

3)

The machine room must be considered to have sufficient ventilation system and 5°C ~ 45°C of ambient
temperature.
Please avoid such area where is humid and dusty. The electric failure of the Absorption Machine may
occur under the humid and dusty circumference.
For optimum operation, it is recommended to operate the Machine in the area where the relative
humidity 20 ~ 80 %RH.
The machine room must be considered to have sufficient service space for tube-cleaning and future
maintenance. The service clearance is stated in the relevant catalogue or documents which will be
provided separately.

3-2. Foundation

1

2)

3)
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The foundation concrete must be built in the consideration of the both end levels of the Absorption
Machine.

The foundation must be developed to support the load of the Machine and not to make unbalanced-
depression of the Machine in any cases. In case of roof-top installation, the vibration and the noise
must be considered as well.

Basically the Absorption Machine do not need special foundation plan because of the machine weight
itself. But where the necessary, one of the following methods is recommended before the Machine
installation.

Washer.

Nut Mortar Injection
ﬂj Base Platew after installation
NN

Chemical Anchor Type Foundation Fix Type Mortar Mold Type



4y 3-3. Moving the Machine

1) Determine the size and weight of the Machine from the machine specification and check that the
entrance and pathway to the installation site area of adequate size.

2) Hang the shackles and wire rope as illustrated in Fig. 3-2. Lifting holes are furnished in the each top
corners of the machine lower shell. The shackle size and the wire diameter shall be selected per the
machine weight.

3) When offloading and carrying the Machine, use a crane or rollers or proper devices that can take the
weight of the Machine, and the Machine must be maintained horizontal. While using a crane, attach
cables to pints indicated balance the load to prevent excessive mechanical stress.

4) To prevent any damage, it is recommended that the receipt obtains expert advice from a carriage
specialist and the Machine should be handled properly depending on the site condition.

5) Where cables come in contact with the Machine, place a mat (linen) or wooden piece to prevent any
damages to the Machine.

6) Never remove packing materials of the Machine until the moving is completed.

- l‘ ]
Fig. 3-2. Rigging The Unit, Shackle Point Views

This illustration only shows example of handling the Machine.
The shape of the Machine including control panel location may differ from this illustration due to its
specifications and machine type.
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3-4. Positioning and Leveling
1) The strict leveling tolerances must be adhered for trouble-free operation.

2) The leveling check points are marked on each corner of the tube sheet of lower shell of the Machine.

When checks the horizontality of the Machine after positioning, fill a clear vinyl hose with water and
Measure the water heads difference between 1(one) point and other 3(three) points as illustrated in
Fig. 3-4.

3) Make sure that 1Imm can be allowed as the tolerance from end-to-end and side-to-side for each 1m
length between points. When the Machine does not meet the requirement, the Machine must be
shimmed with liner plate in order to meet the leveling tolerance.

TUBE SHEET

PUNCH MARKER(A,B,C,D)

Fig. 3-4. Leveling of the Machine
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3-5. Water Side Piping

Air Handling Unit Expansion Tank Supply water T
e ; 4
[ @ Air vent
3 00 1
? G lom g Bleed off \%
: ! Cooling water Outiet
Chilled / Hot 1. | T {
Flmcget:r ol Pumy % i Nk Chilled water Outiet
Chilled [ Hot o = e _
water Pummp Chilled water Inlet
L Cooling water Inlet
Bypass valve
Gas
1{ I i Cooling
ABSORPTION CHILLER vater
00 7
Supply Header Retum Header &

Fig. 3-5. Typical Piping Diagram

1) All external equipment out of dotted line is scope of customer’s.
2) Refer to outline drawing and specification data sheet for the external dimensions of the machine, the
location & the diameter of water pipe and Natural Gas pipe connections.
3) The locations of chilled water pump, cooling water pump are determined in consideration of the
hydrostatic head of pumps and the height of building. And the Machine shall not be subject to a pressure
higher than the designed pressure at any water header.
4) The stop valves at Natural Gas Pipes shall be installed.
5) For cooling water quality control, it is recommended to install cooling water bleed-off device on the inlet
pipe line of cooling towers.
6) Around 10 meshes of strainers are recommended to be installed in the cooling water line.
7) For the maintenance and the inspection of the Machine, the following equipment shall be installed on
each chilled water and cooling water inlet/outlet lines as well as stop valve.

- Thermometers and pressure gauges shall be installed at chilled and cooling water inlet/outlet.
* Air relief valves shall be installed on each chilled and cooling water lines at higher points than each
water heaters.

* Drain valves shall be installed at the lowest position between the stop valves of chilled and cooling
water and the Machine and the drain valve shall be pipes to the drain ditch.

8) There shall be a sufficient clearance for access to the absorber, evaporator, condenser, and generator to
facilitate inspection and cleaning work.
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3-6. Fuel Piping system

The typically Fuel piping diagram of Gas burner type as below.

IMPORTANT !

The fuel piping system are typical and do not mean to supersede local codes or
standards in any way. The fuel system must be desig ned with methods and
materials in compliance with local regulation and s tandards. And the overall fuel
system should be addressed on an application specif ic basis by an experienced
designer knowledgeable in fuel design, location, dr aft control, multiple unit

application and local codes.

7 GAS SOLENTID VALVE 5 GAS PRESSURE GAUGE
6 GOVERNR & FILTER 14 GAS PRESSURE §/V
5 CONTRIL PANEL 3 GAS PRESSURE S/V
§ DAWPER MOTIR 2 GAS PRESSURE GAUGE
3 SILENCER 1 PROTECTRELAY
2 BLOVER 10 BLAST TUBE
I BURNER BODY 9 BALL VALVE
i PARTS NANE 8 GAS LEAK CHECK SV
5 | GhS PRESS. S/W AOW)
I IGNITION ELECTRID
B | GVERVR (N FILTER
2 GAS LEAK SV
I DIUBLE VALVE
I DAWPER VIR
9 PRESS. GAUGE
B BALL VALVE
7| GAS PRESS. S/V (HIGh)
b AR PRESS S/V g
5 | BUTTERFLY VALVE
1| TGNITION TRANSFIRVER é
3 FLAME DETECTER
2 BLOVER
1 BIRNER D
N DESCRIPTION

Fig. 3-6. Typical Piping Diagram of Gas Burner
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3-7. Exhaust Gas Duct

IMPORTANT !

Fig 3-8 and followings are typical and do not mean to supersede local codes or
standards in any way. The duct system must be desig ned with methods and
materials in compliance with local regulation and s tandards. And the overall duct
system should be addressed on an application specif ic basis by an experienced
designer knowledgeable in chimney design, location, draft control, multiple unit
application, and local codes.

Connect exhaust gas duct using job data and piping drawings. Systems will vary for different application

condition.

1) Sharp bend and restrictions should be avoided to allow smooth gas flow.

2) The outlet should be arranged to prevent rainwater entry into the machine exhaust and drain should be
provided to remove condensate or water.

3) Exhaust gas dampers and draft regulators must be installed correctly for proper operation.

3-8. Exhaust Gas Drain piping

Exhaust gas Duct

N ———— Exhaust gas Drain pipe

|
=
V

Burner

High Temp. Generator

Fig.3-8. Exhaust gas Duct and Drain pipe of High Temp. Generator

Install exhaust drain piping using general guidelines below.

1) Connect the pipe to the end of exhaust gas drain and put the end of pipe under the 150mm of water level

in sewage.
2) If above method can’t be used at jobsite, install the U trap to the end of exhaust gas drain, which has

150mm of height.
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3-9. Fusible Plug Relief Piping

RELIEF

Connect the relief piping to discharge T]

hot refrigerant vapor from G1 to safe
area.

1)

2)

3)

Do not loosen or disconnect fusible
plug while connecting relief pipe to it.
Make sure connection to fusible plug
is treaded and allow easy piping
removal for leak tested and
maintenance.

Install pipe hangers where needed
to be sure no weight or stress is 1-1/27 CONNECTION
placed on the fusible plug. (Fig. 3-9)

1-1/2” FLEXIBLE
CONNECTION

FUSIBLE PLUG
1-1/2” NPS FEMALE THREAD

Fig. 3-9.Fusible Plug Relief Piping

3-10. Electric Works

Only qualified personnel should interface this Machine to electrical power system after becoming thoroughly
familiar with all warnings, safety notices in the manual. Should you are competent to do this, process as
instructed below. If you are in doubt, contact the manufacturer or a qualified electrician immediately.

IMPORTANT!

Before attempting to in terface power system, read all instructions in the manual.

FOR SAFE OPERATION;
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KEEP THE WORK AREA CLEAN. Cluttered areas and benches invite injuries.

CONSIDER WORK AREA ENVIRONMENT. Do not expose the tool to rain. Keep work area well lit. Do

not use power tools in the presence of flammable liquid or gases.

KEEP VISITORS AWAY. Do not let visitors touch the system or tool. All visitors should be kept away

from work.

USE THE RIGHT TOOL. It will do the job better and safer at the rate for which it was intended.

USE PROTECTIVE EQUIPMENT. Use safety glasses and if the cutting operation is dusty, a face or

dust mask

DO NOT ABUSE THE CORD(IF FITTED). Never carry the tool by its cord or yank it to disconnect it

from the socket. Keep the cord away from heat, oil and sharp edges.



SACURA

Air Conditioner

B SECURE YOUR WORK. Use clamps or a vice to hold your work. It is safer than using your hand and it
frees both hands to operate the tool.

B DO NO OVERREACH. Keep proper footing and balance at all times.

B AVOID UNINTENTIONAL STARTING. Do not carry the tool with a finger on the switch.

B STAY ALERT. Watch what you doing. Use common sense. Do not operate when you are tired.

3-10-1. Power System

This system designed for three (3) phase power distribution system having separate protective earth (1)
conductors.

Ensure that the supply voltage and frequency are correct before power cables are connected. If you have
any questions on the electrical ratings, see each nameplate located on the surface of Control Panel. Power
service cable is required for the electrical power system interface with suitable conductor size as explained
on the drawings enclosed in Section 5. Micro - processor Controller in this manual.

3-10-2. Preparing Cable

1) The insulation must be removed with the wire stripper at the end of Connection Cable. The trimmed
edge of the insulation on stripped wires shall be neat, smooth and uniform. The insulation must be
complete and intact with no cut, or tears.

2) The cable connection ends shall have no broken strands or no damaged insulation. The wire stripper
should be properly used to remove the insulation from conductors. The wire should be placed in the
correct stripping hole for the corresponding wire size to avoid cutting wire strands.

3) To maintain the lay of the wires in its original form, the strands should be twisted after the insulation is
removed.

4) Shielding braid, if any, should not be cut, frayed or nicked, and should be neatly tapered.

PREFERRED

Insulation does not have frayed edges.
Wire strands not cut or damaged

UNACCEPTABLE

Insulation damaged.
Wire stands cut.

Fig. 3-10 Electric Cables
3-10-3. Solder less Terminations

1) Terminal lugs of ring type are required for the connection
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2)

3)
4)
5)

All mechanically crimped terminals shall be capable of withstanding minimum tensile strength
requirements on force gauge. The tensile strength requirement is minimum 60 pounds.

Crimp shall be clearly evident in the barrel of the lug, but shall not damage the conductor.

Crimp in the insulation of the lug shall not damage the insulation of the wire.

Broken, nicked or loose strands of wire shall be avoided. Bent or damaged connectors are unacceptable.

(Example of solder less termination)

PREFERRED

Insulation crimp and conductor crimp in proper location on lugs.
Conductor extends less than 1/16 inch beyond conductor
portion of crimp.

Insulation is fully inserted.

UNACCEPTABLE

Conductor exceeds maximum dimension of 1/16 inch beyond
conductor portion of crimp.

Fig. 3-11. Terminal Lugs

3-10-4. Electric Wiring

SUPPLIER SCOPE CLIENT SCOPE
-
3 | R R [ i i -
————————— - .
G: |0 power source lead line
B8 |G e -
Ol O p—————————-
— ) EARTH
T & [se8) § - . _ )
T olselo b——————————- For cooling tower -'g"'s auto—acperating,
il | use the contact point in prepared terminal
olw|lor——mm—————- . . .
Q# = For cooling pump s auto—operating,
Sl et R e e u th yntact int ired terminal
1 use ing contacl point N prepare erminal.
O %3 O ) , .
$# - For chilled water pump s auto—operating,
B G T use the contact point in prepared terminal.
"/l M pF—-——————————
’JI_ 0|3 0 For receiving wrong signal by remote contro
] o o e e use the contoct point in prepared terminal.
o O o] s e .
T o e For receiving operating signél by remote control
ol Ll i use the contact point in prepared termingl.
0|44 O fp=———————= -
O 220 O - - [repare the cooling woter pump interlock contact point.
C |402| O -
Supply chilled water pump inter—rock contact point.
0lezo O F-———--—- - PY RETRER P
G |40 st - For remote control operating / stop,
) el A et *-- use the contact pointin prepared-terminal.
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1)

2)
3)

interface.
4)

Control panel and access to the field-wiring ter
control connections are located at bottom side of C
Route the prepared power cable through cable inl
Ensure the phases (R, S, T) and protective earth
are correct before clamping terminal lugs to the fi

ontrol panel
et opening at the bottom

All electrical connection shall be clamped tightly.

minal block for external power and interface

of Control panel.

(GND) conductors of the prepared power cable
eld-wiring terminal block assigned for power

Never connect phase conductors (R, S, T) to the pro

WARNING!

tective earth terminal marked GND.

3-10-5. User’s Signal Interface

1) Connection Signal with Power Panel (User's MCC)

Signal name Type of Meaning of signal Caution
signal
This is an interlock for checking the
Chilled  water um operation of the contactor for running | DC24V is output, checking the
interlock pump Input the pump. contacting state.
(No.- If there is no input signal at the time of [ Do not allow a contact
. voltage | starting, the Machine cannot be | resistance of more than 100Q.
i(ri?ef\)rlllggk water  pump contact) | operated. (Do not insert the other power
If there is no input during operation, fault | lines into this conduit tube.)
occurs.
Chilled water pumps . .
RUN/STOP Output Zrhlerlms a RUN/STOP signal of the pump
Cooling water pump | (No- s . Use it within AC250V 0.1A
Connect it when operated sequentially .
RUN/STOP voltage ) ) (resistance load)
X with the RUN/STOP signal from the
Cooling  tower fan | contact) Machine
RUN/STOP '
NOTE Be sure to interface the contactors of chilled water and cooling water pump with the terminal points

in control panel of the Absorption Machine to sequentially operate and to protect the chilled water

from freezing.

2) Connection Signal with Central Monitor Panel

Signal Name Type of signal Meaning of signal Cautio n
Contact for running Output ON when the operation signal is entered. Use it ithin
check signal (No-Voltage Contact) | OFF when the stop signal is entered. it withi
Contact for fault Output AC250V 0.1A
display (No-Voltage Contact) ON when there is a fault (alarm) (resistance load)

Signal name T)_/pe of Meaning of Signal Caution
signal
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>

Signal for remote
STARTING/STOP
(No voltage, AC24V,
DC24V input)

Both of no-voltage AC24V, and DC24V
use shield wires, and it should not have
conduit tube treated together with other
power lines.

Signal for starting/stopping
Input | the Absorption Machine
remotely.

When the electrical power interface has been fully completed, the following tests shall be performed.

1) Continuity of the Protective Bonding Circuit

The protective bonding circuit shall be visually inspected for compliance with items 1) to 4) mentioned on
last page and a check for tightness of the connection of the protective conductors shall be made according
to item 4) In addition, the continuity of the protective bonding circuit shall be verified by injecting current of
at least 10A at 60Hz derived from a PELV source for a period of at least 10s. The test shall be made
between the PE terminal and the various points of test shall not exceed the value given in the table below.

Table for Verification of the continuity of the protective bonding circuit

Minimum Effective Protective Conductor Cross- Wi Mk
sectional Area of the Branch under Test
5 Voltage Drop (v)
(mm-=)
1.0 3.3
1.5 2.6
2.5 1.9
6.0 1.4
6.0 or larger 1.0

2) Insulation Resistance Tests
The insulation resistance measured at 500Vdc between the power circuit conductors and the protective
bonding circuit shall be not less than 1 MQ.

3) Voltage Tests
The electrical equipment shall withstand a test voltage applied for a period of at least 1 second between
the conductors of all circuits, excluding those intended to operate at or below PELV voltages, and the
protective bonding circuit.

The test voltage shall;

B have a value of twice the rated supply voltage of the equipment or 1000V, whichever is the greater
® be at frequency of 60Hz
B Be supplied from a transformer with a minimum rating of 500VA.

Components which are not rated to withstand this test shall be disconnected during testing.
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3-11. Insulation

Because the many different materials can be used due to the surrounding conditions of chiller and the local
code requirements or regulations are varied according to the region, it may not be possible to specify the
insulating material types. The followings describe the materials and the thickness which can be use for many
cases.

1) Use only Non-inflammable or Incombustible insulation materials
2) Do not insulate motor of refrigerant pump.
3) Total insulation area includes piping.
4) Do not cover components such as service valves, dampers, diaphragm valves, sight-glass, control
valves or thermometers or sensor wells.
5) The standard Material and Thickness as the recommendation :
(1) HOT Surface insulation
= Material of insulation: Non-inflammable polymer sponge usable at 120C or Glass wool. But, the
glass wool should be used for high temperature generator and high temperature piping.
= Thickness of insulation : 10mm (3/8 inch), 19mm (3/4 inch) when polymer sponge is used
= Thickness of insulation : 20mm (3/4inch), 50mm (2 inch), 75mm(3 inch) when Glass wool is
used
(2) COLD Surface insulation
= Material of insulation : Closed cell type Non-inflammable polymer sponge
= Thickness of insulation : 10mm (3/8 inch), 19mm (3/4 inch)
(3) Wrapping Material when Glass wool is used.
= Insulated parts on High temperature generator : Aluminum sheet or Colored galvanized steel
with 0.30 mm thickness or over
= Insulated parts on pipes : Aluminum sheet or Colored galvanized steel with 0.30 mm
thickness or over
6) For insulation area for each model, please refer to the picture below.
7) The water box sections should be worked to be disassembled for the repair.
8) If necessary, please perform the finish painting in the field after completing the insulation work.
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Thermal Insulation surface area of DW models

Lnit : m
MODEL Hot Surface(n') Cold Suriace(m')
JSmm 50mm 19mm 10mrm 19 mm 10mm
‘DWOS0 | 6.0 0.9 3.9 0.2 2.5 0.3
DWOB0D 6.3 0.9 3.9 0.2 2.5 03
DWO70 6.3 09 3.9 0.2 2.5 0.3
DWO8B0D 6.3 1.1 4.2 0.3 2.5 0.3
DW100 6.3 1.8 5.1 D.7 3.5 0.3
DW120 0.9 1.8 5.2 0.7 3.5 0.3
DW150 8.1 2.2 7.5 0.7 4.3 0.3
‘DWiB0| 87 20 7.5 0.7 4.3 03
DW210 101 2.2 8.5 0.7 53 0.3
DW240 0.9 22.2 8.5 0.8 5.3 0.4
DW280 1.9 2.5 10.2 1. L. 0.4
DW320 12.6 2.8 10.2 1.1 Fil 0.4
DW3g0 14.5 3.0 11.c 1.2 7.9 0.4
DwW400 5.8 30 11.5 1.2 7.3 0.4
DW450 17.5 3.1 12.4 1.2 7.2 0.4
DW500 8.4 3.1 12.4 1.2 11 0.4
DW560 20.0 7.5 8.5 1.2 13.5 0.6
DWe30 213 8.3 9.5 1.4 15 O.7
'DW700 | 224 9.2 0.5 1.5 16 0.7
DWEODD 27.2 10.5 1146 1.6 17 1.1
DWS800 29.0 11.5 11.4 1.6 185 1.2
DW1000| 30.8 13.0 11.€ 1.7 20 1.2
DW1100| 36.7 15.5 13.7 1.7 22.5 1.4
DW1200| 238.7 16.8 14.C 1.7 222 1.4
DW1300| 40.7 18.2 14.5 1.8 23.4 1.4
DW1400] 45.5 18.1 14 € 1.8 2B 6 1.5
DW1500| 47.0 12.6 15.1 1.6 2786 1.5




4. Before Start-up
4-1. Inspect the field piping

Refer to the field piping diagrams for your specific installation, and see the typical piping schematic shown in
Fig. 3-5. Inspect the chilled, cooling water piping , Fuel Gas piping and Exhaust Gas duct line.

1) Make sure that the location and flow direction of the water lines are as specified on the drawings and as
marked on the chiller.

2) Check that all water lines are vented and properly supported to prevent stress on water box covers or
nozzles.

3) Make sure all water box drains are installed.

4) Make sure that water flows through the evaporator and absorber/condenser meets job requirements.
Measure the pressure drops across both evaporator and absorber/condenser when the system has been
charged with water and the pumps can be operated.

5) Make sure the chilled water temperature sensors are installed in the leaving chilled water piping. Also
check that appropriate thermometers or temperature wells and pressure gage taps have been installed
in both inlet and outlet of the evaporator, absorber, and condenser water piping

4-2. Inspect the wiring and the set point of Electr  ical components

Refer to the field and chiller wiring diagrams and inspect the wiring for both power supply and connections to
other system equipment (cooling tower, water supply pumps, etc.).

WARNING!

Do NOT connect or disconnect any wiring and do NOT touch any bare wires terminals
unless power supply disconnects have been locked op en and tagged.

1) Examine the wiring for conformance to job wiring diagrams and applicable electrical codes.

2) Check pump and motor nameplates and control panel for according with supply voltage and frequency
(Hz). And, verify that the overload settings and fuse sizes are correct for all motors

3) Verify that the over-current relays (Absorbent pumps, Refrigerant pump and Purge pump) in the control
panel are set the same as the name plate values.

4-3. Valves on the machine

Check the status of following valves.

(1) Absorbent pumps inlet/outlet valves OPEN
(2) Refrigerant pump inlet/outlet valves OPEN
(3) Refrigerant blow down valve CLOSE
(4) No. 1. No. 2. And No. 3. manual purge valves CLOSE
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(5) Service valve for manometer OPEN
(6) Other service valves CLOSE

4-4. Chiller Evacuation

The chiller has been factory-charged with solution and refrigerant and then pressurized with nitrogen gas for
shipping. Before initial start-up, release the nitrogen gas through the service valve (SV1) and the diaphragm
valve (V3) OPEN at purge unit (Fig. 6 — 1) until ambient pressure is achieved. Then close the service valve
(SV1) and the diaphragm valve (V3). And, start the purge pump and open the diaphragm valve (V1). After
you make sure that the purge pump can make the vacuum less than 4mmHg on the manometer, open the
diaphragm valve (V3). And then, the chiller must be evacuated fully with the purge pump continuously ON
until deep vacuum. Refer to 6-2. Seasonal Maintenance.

50
1) The chiller is evacuated with purge pump operation,
the purge valve No. 1 and No. 3 has to be fully opened. 0
2) The chiller has to be frequently evacuated for a week
after initial start-up because a little N, gas remains in T 33
the chiller. E 30 Allowable vacuum
3) While the machine is shut down, measure the %/ &
vacuum inside of the machine by opening the No.3. i V4
manual purge valve (No.1, and No.2 should be kept close) i 20
@ The vacuum pressure has to be lower than E 10
the allowable vacuum value.
@ As the pressure in the Machine is variable owing to 0 0 10 15 20 3'"0 40
the ambient temp., evaluate the measured pressure by Ambient temperature (C)

using the curve. (Fig. 4-1)
Fig.4-1

® When the ambient temperature is 30°C, 33mmHg is read as an allowable vacuum. If the pressure is
above 33mmHg, perform air-purging.

4-5. Input the Service Configuration
The following configurations are done from the SERVICE menu.
- Equipment configuration

- Equipment service
- Time and date

4-6. INITIAL START-UP

Preliminary Check
Check the operation of the auxiliary equipment and the status of the system before starting the DW Machine.
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PREPARATION

1. Check that the chiller is in vacuum pressure. If not, perform the Chiller evacuation procedure.

2. Supply power to the control panel, chilled/hot water and cooling water pumps. Open the chilled water
valves and cooling water valves.

3. Verify that chilled/hot and cooling water circuits are filled and operative and that the pumps are powered.
For manual system operation, start the chilled/hot water pump. With cooling operation, also start the
cooling water pump and cooling tower fan.

4. Check the Gas supply pressure.

WATER PUMP STARTERS AND OVERLOADS

Starters for chilled/hot water and cooling water pump motors should be checked individually according to
the manufacturer’s instructions. When the pump motor trips out, the chiller will shut down on the dilution
cycle, the alarm buzzer will sound and the status screen will display. CHWLF — CWLF

Cooling / Heating Operation Changeover
Switch between cooling and heating cycles by using the following procedures. This can be done only when
the chiller is off.

A. CHANGING FROM COOLING TO HEATING CYCLE
1). Place changeover Valve A and B in the FULL OPEN position.
The location of Valve A and B refer the Fig 2-17 Components Arrangement.
2). Drain all water in the cooling water piping.
3). Place the cool/heat select in the Heating Operation mode of Touch screen
4). Start the machine according to the Operation procedure below.

B. CHANGING FROM HEATING TO COOLING CYCLE
1). Place changeover Valve A and B in the FULL CLOSED position.
The location of Valve A and B refer the Fig 2-17 Components Arrangement.
2). Fill the cooling water system and vent air from the piping.
3). Place the cool/heat select in the Cooling Operation mode of Touch screen

Determine Non-condensables Rate
When the initial combination run-in period has been completed, normal operation may begin. Evacuate the
machine to remove non-condensables gas if non-condensable rate is higher than 10cc/10min.

IMPORTANT!

Purge non-condensable gases that may have accumulat  ed in the purge tank prior to each
cooling and heating cycle operation with the vacuum pump.

Check Chiller Shutdown
Press the STOP button to verify normal shutdown sequence. The Burner control valve should be driven to
close. The chiller will go through a dilution shutdown period and the pumps will stop according to the Normal
Cooling Stop or Normal Heating Stop .

Check the Safety Switches Setting
Adjust all the external safeties and cutout switch to the following values
- Low Chilled Water Flow Switch 13.8 kPa (Differential Pressure)
- High Temperature Generator Pressure Switch ~ 101.3 kPa (Absolute Pressure). 0 kPa @ Gauge Pressure
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5. Operating Instructions

5-1. Typical Control Panel

Control panel (electrical cabinet) contains electrical and electronic components mounted on 2.0mm zinc
coated steel sheet. This enclosure is made of 2.0mm steel sheet and is powder-coated. Its ingress protection
is IP 52 grade, which can not protect under water spraying or more severe condition.

Almost all input/output devices (electrical operating switches, indicating lights and operating touch-screen)
are on the front of control panel. So, machine operator must be familiar with the layout of input/output
devices on the control panel.

Main power supply, pumps running indication, purge operation, alarm buzzer and emergency stop function is
distributed in each devices, and the rest normal input/output operation is made through touch screen board.
(Make sure to fully understand all of the items explained in “1-4. Safety Guards” before operating the

machine)
Q@ 0 % %ﬂ Q@
/

TOUCH

R

MAIN LEFT SIDE VIEW MAIN FRONT VIEW MAIN RIGHT SIDE VIEW

MAIN BOTTOM VIEW

—

Hole ©22 for Hole Air Seal Blower ower
Hole @22 for Diverter valve signal

Hole @22 for Diverter valve power

Hole 34 for main power

Fig. 5-1 External Layout of Control Panel

No. 1: Pilot Lamp(Solution Pump run, Refrigerant Pump run, Purge Pump run, Alarm)
No. 2: Touch Screen Board

No. 3: Buzzer Stop Switch

No. 4: Purge Pump Start / Stop Switch

No. 5: Emergency Stop Switch

No. 6: Buzzer
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5-2. Operation
5-2-1. Power Supply and Initial Home Screen

If you turn [Power On/Off| switch on, electric power source is supplied to the electric or electronic
components in the control panel through disconnect switch, and [ Touch Screen Board ] displays the following
initial home screen. After this, all the normal operation (operator’s order, machine status, record, etc.) is

performed via this screen board.

[ (1
Run hours: 0h
EEEN
Model - Dy Software Part Mo P-2-
TOUCH
- lanufacturer World Energy
@) (@) O

swatldenergy.co ky

S o cvp | |

Fig. 5-2 Initial Home Screen
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]
5-2-2. Main Menu and Screen Menu Flow

There are 5 main menu buttons in initial home screen, [ Setup] menu, [ Operation| menu, [CV Open| menu,
[ Alarm ] menu and [ All Reset] menu, and these main menu buttons are also displayed at the lower end of
each sub-menu screen (See Fig.5-3), sometimes together with [ HomeJ(meaning initial home screen) in
cooling status picture and [ Previous J(meaning setup menu picture) in setup sub-menu pictures.

Typical main menu screen shall be symbolized as follows;

O @ |® @ |3

Fig. 5-3 typical main menu screen

@ [Setup ] menu button : After correct password input, setting of temperature, time and schedule is
available. During cooling operation, changing buttons in mode selection picture and in
cool/heat select picture do not work.

@ [Operation | menu button : If you touch this button, screen shows cooling status picture, in which
[ Start] button and [ Stop] button as well as some important temperatures status are
displayed.

® [CV Open ] menu button : If you touch this button, screen shows control valve picture, and Burner
control valve can be opened manually.

@ [Alarm ] menu button : If you touch this button, screen shows the list of occurred alarm and its
contents (abnormal conditions).

® [Al Reset | button : If you touch this button after taking actions to correct the abnormal conditions,

the machine is ready to restart. So, this button does not work during alarm-dilution running.
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Screen menu flow is as follows;

60

Power On

Password Change Initial Home Screen
A A l l
[Setup J [ Operation | [cV Open ] [Alarm |
Password Input Cooling Status Control Valve Open Alarm Content
¢ Picture Picture Picture
Setup Menu —
[sTART]
Picture
[sTor)]
|

Mode Select Picture

Cool/Heat Select Picture

Cool Parameter Picture

Y

Water Temp. Setup Picture

Language Select Picture

Pump Manual Oper. Picture

Alarm Setpoint Picture 1,2,3

Temp. Graph Picture 1,2,3 4

Time Setup Picture

Schedule Running Picture

[Al reset |



5-2-3. Pre-Operation Check on the Control Panel

The followings are to be checked on the control panel before starting operation.
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1) Verify that mode selection, [ Remote] or [ Locall, is correct.

It is displayed if you touch @[ Setup. button at the lower end of screen and input correct password
and touch [ Operation Mode | button in setup menu picture. (Refer to section “5-5-2. Mode

Selection”.)

COperation Mode
Setup

=T

= PASSWORD =

LML E45] | £} | E/ T | 5|

Setup Menu Picture

2) Make sure that[ Cooling Operation | is selected.

3)

If you touch @[ Operation] button at the lower end of screen, then Chilled Water In/Out temperature

in cooling status picture will be shown if you are correct. (See Fig.5-4)

Operation

[aZ [N | FEY ey K€ ]

If not, touch ([ Setup ] button at the lower end of screen, input correct password and touch [ C/H
Select] button in setup menu picture to select[ Cooling Operation]. (Refer to section “5-5-3.
Cool/Heat Select”)

Selup CH Select
5 .

Setup Menu Picture
Make sure that the chilled water outlet temperatures are correctly set-up.
One of them is displayed as Chilled W.Set in cooling status picture, which is shown if you touch

@[ Operation | button at the lower end of screen. (See Fig.5-4)

Operation

[ &7 & & & ]

If you want to change this value, touch @[ Setup] button at the lower end of screen and input
correct password and touch [ Setup T button in setup menu picture. Chilled Water Outlet, Cooling
Water Inlet and Cooling Water Inlet Difference is to be fixed. (Refer to section “5-5-5. Water

Temperature Setup”)



Setup Setup T

= PASSWORD = | ™

[V i e Je J& |

Setup Menu Picture
5-2-4. How to start up the machine
1) When the machine is to be started at local operation mode

a) Touch @[ Operation] button at the lower end of screen; then cooling status picture will be

shown on the screen.

/This is displayed as “CV” when the Burner
control valve is Automatically controlled.
But, this is displayed as “CVSM” when the
Burner control valve is manually opened or

closed.

N

Operation

@ JeVv je & & |

Fig. 5-4 Cooling Status Picture

b) Touch [Start] button on the screen; automatic operation starts following start procedure of
section “5-2. Start and Stop Procedure” and proceeds to start-up process (Pump status lights
on front of the control Panel turn on in their order).

c) During cooling operation, temperatures, control valve and running status data are displayed in

the screen of cooling status picture.

2) When the machine is to be started at remote operation mode
a) Start the machine on the remote control panel; automatic operation starts following start
procedure of Section “5-2. Start and Stop Procedure” and proceeds to start-up process
(Pump status lights on front of The control panel turns on in their order).
b) During cooling operation, temperatures, control valve and running status data are displayed on

the screen of cooling status picture.
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IMPORTANT!

In local operation mode, signals coming from the re mote control panel are not effective. In remote

operation mode, [Start ] button in the screen of the control panel does not work.

3) STATUS display bar shows one or more(rolling) of the following messages;
a) Running mode; the machine is in normal running status.
b) Stop mode; the machine is in stop and is ready to restart.
c) Alarm Stop; the machine is in stop after alarm, and is not ready to restart.
d) Stop-Dilution running; the machine is in dilution process by [ Stop button input.
e) Alarm-Dilution running; the machine is in dilution process after alarm event.
f) Em stop; the machine is in stop by Emergency Stop Switch on the front of control panel.
g) Cut out point-MACWIT; Override Max. Allowable cooling water inlet temp.
h) Cut out point-MAG1AT, Override Max. Allowable G1 absorbent temp.
i)  Cut out point-LCHWT, Override low chilled water temp.

In this chapter on touch screen, button means input box, display bar means output text box, and display

Key means input/output text box in menu pictures.

5-2-5. How to stop the machine

1) When the machine is to be stopped at local operation mode

a) Touch @[Operation] button at the lower end of screen; then cooling status picture will be
shown on the screen.

b) Touch [Stop] button in the screen of cooling status picture; automatic operation performs
dilution process for 10 minutes (status display bar shows stop-dilution running and pump status
lights on the front of control panel go out in their order) and stops following stop procedure of

section “5-2. Start and Stop Procedure”.

Operation Sto
= 4P
= \Km\’ J
[ @V & J& J& | | I I I I |

Cooling Status Picture

2) When the machine is to be stopped at remote operation mode

a) Stop the machine on the remote control panel; automatic operation performs dilution process

for 10 minutes (status display bar shows stop-dilution running and pump status lights on front of
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the control panel go out in their order) and stops following stop procedure of section “5-2. Start

and Stop Procedure”.

64

If the chilled water pump, cooling water pump and t he Chiller are not interlocked (it is made during
jobsite wiring), operator must stop them according to section “5-2 Start and Stop Procedure”

The air handling unit must  be stopped after the chilled water pump is stopped

b) Another way to stop the machine is to touch [ Stop] button in the screen of cooling status picture
during remote operation. In this case, remote operation mode is automatically changed over to
local operation mode.

Operation Sto
f5 G5
= >~
B [@Vige & & | [ I I I I |
Cooling Status Picture
IMPORTANT!




5-3. Manual Operation and Setup

5-3-1. Burner fuel flow Control Valve
The cooling capacity of Absorption Machine is almost proportional to the opening rate of Burner Fuel flow

control valve, and the machine performs automatic control of the fuel control valve to meet cooling load. The
opening rate of the control valve is displayed in the screen of cooling status picture. (See Fig.5-4. “CV:xx%"
stands for the current opening rate under automatic control, and “CVSM:xx%" stands for the current opening
rate by manual input.)

When you want to open or to close the fuel control valve manually, touch ®[ CV Open] button at the lower

end of the screen, then, Control Valve Open Picture will be shown on the screen.

Run hours: Oh

Burner Damper

Current Opening Rate

CV Open

l
@ @ Jev & [& ]

Fig. 5-5 Control Valve Open Picture

And, touch [ Manual Input] display key, then pop-up window with numeric keypad appears on the screen.

(This pop-up window is used as regular number input method in many setup sub-menus.)

f\\l‘:flanual Input

| I I I I | =

Control \alve Open Picture (.

Fig. 5-6 Pop-up Window with Numeric Keypad

Make target opening rate input you wish by numeric keypad (0~100%). [ Manual Input] bar of underlying
Control Valve Open Picture shows target value entered. The pop-up window will close when you touch
[ENTER] button.

Finally, touch [ Manual ] button in the control valve open picture. After this, Burner control valve is under your

control, not under automatic capacity control.

Manual
- ENTER L7
\\@\\\ = | | | \lﬁlu\k ]
] b ] [ Il I Il Il ]
Fop-up Window Control Valve QOpen Picture
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Though manually controlled, as soon as the machine stops, Burner control valve closes and automatic

control of the valve is restored to the machine.

Don't forget to change to the auto mode by touching [ Auto] button when the manual operation of control

valve finishes.

5-3-2. Mode Selection

The machine can be operated from remote area if operation mode is selected as [Remotel. If not, the

machine is locally started or stopped by the jobsite operator. This operation mode is defaulted on local mode

if there was no mode change.

If you touch (D[ Setup] button at the lower end of screen, the following password input picture is shown.

The initial password value is 1111, if there was no password change.

d Input

Password ==«

Setup

[V e & J@ J& |

Fig. 5-7 Password Input Picture

<How to input password>

1.
2,
3.
4.

Touch password display bar — display bar becomes active blank.
Input 4-digit password by numeral button— black display bar shows bright asterisks.
Touch[ENT/button — display bar becomes inactive.

Touch [ Check] button, then password input is brought to the machine.

Then, if password input coincides with registered password, screen shows the following setup menu picture.

In case of incorrect password input, “Password Error” message appears and [ Check], [ Password Change

buttons will not work. (If you want to change password, refer to section “5-5-12. Password Change”.)

Setup

= PASSWORD =-

(@

[& & J& & |
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And touch [ Operation Mode ] button (upper-left corner button), then the following operation mode picture will
be shown.

Operator can select remote operation or local operation mode by touching [ Remote or [ Local] button. The
defaulted mode is local mode at the initial time.

1 17:44:55 Run hi

Operation Mode

?Operation Mode DD LOCAL

N

Setup Menu Picture

s [omsion [cvovn | e | e

Fig. 5-9 Mode Selection Picture

5-3-3. Cool/Heat Selection

The Chiller must be operated under Cooling Operation condition. If cooling status picture is not shown when
you touch @[ Operation ] button at the lower end of screen, then touch [ C/H Select] button of setup menu
picture. The following Cool/Heat Select Picture will be shown and you can select Cooling Operation instead

of ineffective heating operation. The defaulted operation is cooling at the initial time.

Run haurs: 0Oh

V/{K\ C/H Select
N

T
=T

Setup Menu Picture

[sen [opnsin [cvavn | | et |

Fig. 5-10 Cool/Heat Select Picture

5-3-4. Cool Parameter

[Cool Setup PJ button in the setup menu picture shows PID capacity control parameters of Burner control
valve. If there is no special requirement, it is unnecessary to change proportional value, Integration rate, and

differential rate. Max. opening rate of control valve of Burner can be set-up according to maximum cooling
load.
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Fun hours:

Parameter(Cool

{\ Cool Setup P Proportion

@i\ Inter

Setup Menu Picture

o [omston [cvovn | e | e

Fig. 5-11 Cooling Parameter
If you want to change a parameter, touch its display key, then pop-up window with numeric keypad appears
on the screen. (See Fig.5-6)
5-3-5. Water Temperature Setup

[ Setup T button in the setup menu picture shows the following chilled water outlet temperature setup picture.

11 Run hours:

Setup T

Setup Menu Picture

Fig. 5-12 Chilled Water Outlet Temperature Setup Picture

Chilled Water Outlet temperature is the target temperature the Chiller is trying to arrive at. If “LOCAL” is
clicked, the target temperature can be input only on the torch screen. And, if “REMOTE” is clicked, the target
temperature can be input only from the remote. Cooling Water Inlet and Cooling Water Inlet Difference are
parameters for cooling tower operation. Cooling tower will maintain cooling water inlet temperature between
Cooling Water Inlet Temperature and Cooling Water Inlet + Cooling Water Inlet Difference Temperature.

If you want to change a parameter, touch its display key, then pop-up window with numeric keypad appears

on the screen.(See Fig.5-6)
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5-3-6. Language Select

[Language] button in the setup menu picture shows the following language select picture. The defaulted

value is English at the initial time.

Fun hours:

Language

5
= -

Setup Menu Picture

o [omsion [cvovn | e | e

Fig. 5-13 Languages Select Picture

5-3-7. Pump Manual Operation

This menu is prepared for the manual operation of p  umps in stop mode, and do not try out in the

other modes.

If you touch [P Man Operation] button in the setup menu picture, the following pump manual operation
picture will be shown, and you can operate chilled water pump, cooling water pump, cooling tower fan,
absorbent pump and refrigerant pump manually. (Purge pump is manually operated by purge pump start and
stop push button switches on the front of control panel.) If you want to operate a pump, touch its button, then

the button is highlighted and the pump runs. Another touch makes the button dark and the pump stops.

09:20:39 Run O h

Manual Pump Run Mode

er In: 15.0'C OQut: 9

P Man QOperation
M

=5 =

Setup Menu Picture

Fig. 5-14 Pump Manual Operation Picture
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5-3-8. Alarm Set point

If you touch [ Abnormal Set point] button in the setup menu picture, each one of the following alarm set point

pictures will be shown. But, these set points cannot be changed.

Abnormal Set Point

=
W}

Setup Menu Picture

Run hours:

Abnormal Alarm Set point

Fig. 5-15 Alarm Set point Pictures

5-3-9. Temperature Graph

If you touch [ Temp Trend/ button in the setup menu picture, temperature graphs of chilled water, cooling
water or generator absorbent like the followings will be shown. Temperature data of last 2 minutes
is displayed in line graph.

1 17:45:10 Run hours:

Temp Trend

B

==l

—-10
ITLET —— ——

L Setup Menu Picture :
[ Setup | operation [cvopen | mlarm | Reset |

Fig. 5-16 Temperature Graph Pictures
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5-3-10. Change the Present Time

All the menu pictures display present <Month/Date/Year_Hour:Minute:Second> on the upper row of the
screen. If you want to change them, touch [ Time ] button in the setup menu picture, then the following time

setup picture appears.

Time
7 '\\

I'\“.F'.i'l
TN

= =

Setup Menu Picture

e omsion [cvovn | i | e

Fig. 5-17 Time Setup Picture

If you want to change a time, touch its number display key, then pop-up window with numeric keypad

appears on the screen.(See Fig.5-6)

5-3-11. Scheduled Running

When you touch [ Schedule] button in the setup menu picture, weekly operation schedule is displayed as

follows.

Schedule

e

1L
g g

Bl

Setup Menu Picture

Fig. 5-18 Scheduled Running Picture
When you want to operate Schedule Running, if you touch the part of “IN” and “TIME” in Schedule Running
button at what you want, you can operate. “STD” located on the up and right side of the screen means that
the machine is not run in schedule. But, if the “STD” is pushed and the indication is changed over to “SCH”",
the machine will be operated according this weekly operation schedule. And, if the “SCH” is pushed and the

indication is changed over to “STD”, this weekly operation schedule will be ignored.
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5-3-12. Change the Touchpad of Password

If you touch [ Password Change | button of password input picture, the following password change picture is

shown.
Setup Password Input Password Change
ik i
1 i
|}_)l' . b
LS O P AT CEF ’
Fassword Input Picture

Fig. 5-19 Password Change Picture

At first, touch password change display bar and write your new 4-digit password by numeral button and
touch [ ENT button. And, then, touch re-type password display bar and write the same new 4-digit password

by numeral button and touch [ ENT] button. If so, your password is changed to new number and the screen
will be moved to setup menu picture.

5-3-13. Change the Start Up of Delay Time

Abnormal Set Point

— — 1 1
e e e
« seu [ operatn [cvopen | i | st |
Setup Menu Picture

Fig. 5-20 Start Up Delay Time Picture

At the beginning of machine operation you can set up the delay time. The delay time is the monitering one of
the flow of the chilled water and cooling water. If you get the delay time that you want, touch the DELAY

TIME button that you want. And then you can get it.
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5-4. Alarm

During machine operation, the controller monitors the operation condition (temperatures, flows and sensor)
without cease. If any failure or abnormal condition is detected, the alarm buzzer sounds, and the Chiller goes
into arlam-dilution running mode for 10 minutes and finally all pumps stop.

And, if the alarm is caused by any one of CHW Temp. Low/ Refrigerant temp. Low/ CHW flow abnormal/
Absorbent Pump Over-current/ Refrigerant Pump Over-current, the Chiller goes into alarm stop mode for 3

minute (all pumps except chilled water pump stop immediately) and finally all pumps stop.
The alarm buzzer can be stopped by the buzzer stop switch, however, it only makes the alarm noise stop.

If you touch @[ Alarm/ button at the lower end of any picture, screen shows the following alarm content

picture.

RFun hours: Oh

Date Time Alarm Status Reset Time

Alam

B

1\\|
\ -
T & & EVE |

(] =] |

Seun ovrton cvore | mm | s |

Fig. 5-21 Alarm Content Pictures

On the alarm content picture, the abnormal condition is displayed under the alarm status column as the
following symbol.
<Alarm Status and its Symbol>

1) Exhaust Gas Outlet Temp.  High; EGHTCO

2) 1% Generator Absorbent Temp. High; 1GAHTCO

3) Chilled Water Outlet Temp. Low; CHWLTCO

4) Refrigerant Temp. Low; ERLTCO

5) Cooling Water Inlet Temp. Low; CWLTCO

6) Chilled Water Flow Abnormal; CHWLF

7) Cooling Water Flow Abnormal; CWLF

8) Refrigerant Pump Over-current; RPAN

9) Absorbent Pump Over-current; MPAN

10) Chilled Water Outlet Temp. Sensor; CHWOTSAN
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11) Cooling Water Inlet Temp. Sensor; CWITSAN

12) Evaporator Refrigerant Temp. Sensor; ERTSAN
13) Condenser Refrigerant Temp. Sensor; CRTSAN
14) Exhaust Gas Outlet Temp. Sensor; EGOTSAN

15) 1% Generator Absorbent Temp. Sensor; GIATSAN
16) 2" Generator Absorbent Temp. High; 2GAHTCO
17) 1% Generator Pressure High ; 1GAHPCO

18) 1% Generator Level Low ; 1GALL

19) Burner Start Alarm :  BAS

20) Burner Alarm : BA

After taking actions to normalize the operating condition, touch [ Al Reset] button at the lower end of any

picture. The alarm events can be stored into the controller by 200, and, if the alarm event number exceeds

more than this, the new alarm content erases the oldest event.
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6.

Maintenance & Inspection

A

Air Condi

RA

lone

Normal preventive maintenance requires periodic, scheduled inspection and service as below. Each item is
detailedin 6.1 ~6.5and 7.1 ~ 7.12.

ltem

Every
Day

Every
Month

Every &
Manths

Every
fear

Every
3
Vears

Every
b
Years

Every
10
Yedrs

Record the operation data of the chiller

Check the water leakage

Check the abnomal temperature and
abnormal vibration or noise of pumps

Check non-condensable accumulation rate

Check 3 way control valve and the leakage

Check Generator high temperature
thermostat, Low water temperature cut out
thermostat and Differential pressure
switches (flow switches)

Blow down refrigerant to absorber

Check octyl alcohol. Charge as necessary

Take solution sample to be analyzed.
Charge the inhibitor as necessary

Check tubes for scale and fouling in
Evaporator, Absorber, Condenser &
Generator. Clean up the tubes as necessary

Replace Manometer, Diaphragm valve
rubber gaskets. Sight glasses and V belts of
Purge pump

Check High generator temperature cut out
thermostat, Low water temperature cut out
thermostat and Differential pressure
switches (flow switches) ; replace as
necessary

Inspect Purge pump, Solution and
Refrigerant pumps and replace as necessary

Check Hot water 3 way valve actuator and
replace as necessary

Check the Components in Control panel and

@ means to be checked.

* means to be replaced if needed

replace as necessary |
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Part name

* Check period

Combustion
parts
[Burner]

Protect Relay, Frame Detector

Shut off valve

Governor

Fan motor & Fan

Periodical check
& Maintenance contract
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Every Day
1. Log the chiller and system readings.
2. Check for water /Exhaust leakage, vibration, abnormal temperature and unusual noise

Every Month
1. Check non-condensable accumulation rate.
2.Check the burner damper valve control and leakage

Every 2Months
1.Check low temperature cutout (Cooling only)
2.Check other limit and safety devices.

Every 6 Months or Cooling / Heating Changerover
1. Check refrigerant charge (Cooling only)

2. Blow down refrigerant to absorber.

3. Check octal alcohol.(Cooling only)

4. Take the solution sample to be analyzed.

Every Year

1. Check tubes for scale and fouling in Evaporator, Absorber, Condenser & Generator.
2. Check / adjust level electrode in high temperature generator.

3. Check the Combustion part of Burner

Every 3 Years

1. Replace Manometer, Diaphragm valve rubber gaskets, Sight glasses and V belts of Purge pump.

2. Replace high-temperature generator level electrodes.

3.Check High generator temperature cut out thermostat, Low water temperature cut out thermostat
and Differential pressure switches (flow switches) and replace if necessary.

Every 5 Years or 20,000 Hours (Whichever Is Shorter )

1. Inspect Solution and Refrigerant pumps.

2. Check the solution

3.Check valve actuator and replace if necessary.

4. Check the cooling /heating changeover valve and replace the par
ts if necessary.

5. Check the Components in Control panel and replace if necessary.

6-1. Daily Maintenance
If you find the abnormal condition, please contact the manufacturer or sales representative.

1) Abnormal noise of absorbent pump, refrigerant pump, burner blower.
2) Abnormal noise when the Burner control valve is opened or closed

Please ask below items to system constructor.

® Cleaning of the cooling tower and strainer of the cooling water line.
® Check the condition of cooling tower
® Check the air vent of the pipe line

6-2. Seasonal Maintenance

It is necessary for the Absorption Machine to perform the purging, refrigerant blow down and solution
treatment.
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6-2-1. Air Purging

Non-condensable gas and Air exiting in the Absorption Machine will decrease the cooling capacity and
Shorten the machine life time. So, it is recommended to perform air purging works at least one time per
week or month. But, please perform the purging works immediately if the Machine is initially started or
started after no-operation for a long time.

1)

NOTE:

Purging from the non-condensable gas storage tank
Perform this work only during Cooling mode operation and machine stop.

@)
)
®)
(4)
®)
(6)
@)
©)

Operate the purge pump

Open the No. 1. purge valve (V1)

Check the attained vacuum by the manometer. (Vacuum must be below 4mmHg)
Open the No.2 purge valve (V2) for 1 minute

Close the No.2 purge valve (V2)

Keep continuously operating the purge pump for 30minutes to dry the purge piping.
Close the No.1 purge valve (V1)

Stop the purge pump

When the machine is purged, the refrigerant gas (steam) is compressed and condensed in purge

pump. And, the purge pump oil is contaminated with the condensed water. So, dry the purge pump and the
connection piping by running the purge pump for 30 minutes continuously after purging the machine.

2)

Purging directly from the Absorber
Perform this work only during Cooling mode operation and machine stop.

)
@)
©)
(4)
©®)
(6)
()
®)
©)

Operate the purge pump

Open the No. 1. purge valve (V1)

Check the attained vacuum by the manometer. (Vacuum must be below 4mmHg)
Open the No.2 purge valve (V2) for 5 seconds

Close the No.2 purge valve (V2)

Open the No.3 purge valve (V3) for 30 minutes

Close the No.3 purge valve (V)

Keep continuously operating the purge pump for 30minutes to dry the purge piping.
Close the No.1 purge valve (V1)

(10) Stop the purge pump

Note Please perform this work only at the machine stop when the machine is in heating mode. If the this
work is performed during the heating operation, the high temperature refrigerant gas is compressed in the
purge pump and the purge pump may be broken with the high temperature.
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Fig. 6-1 Purge unit
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Method of Measuring Vacuum

When the mercury manometer is mounted on the machine (not supply).

(1) The following three kinds of vacuum are measured by the manometer

Manual Purge Valve
MMeasuring parts Mo.1 Mo, 2 Mo. 3
Attained vacuum of purge pump Open Close Close
Pressure of shell (evaporator) Close Close Open
Pressure of storage tank Close Open Close

(2) Reading method of manometer (mercury type vacuum gauge)
B Please read the differential of mercury surface.

B Usually, the right side surface of mercury is higher than left side.
B [fitis reverse, please call your service representative or manufacturer.

Fig. 6-2. Manometer

ndioaling voruum condlion
of vamal frimig

£

DANGER!
Please pay hot attention to the manometer, where located on purge unit, not to leak the

mercury from the manometer. If it is necessary to replace the manometer, please
follow local regulation for the disposal of mercury and it the influence not to affect

environmental conditions.
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4) Maintenance and Inspection of Purge Pump

"TT——CHECK VALVE

SIGHT GLASS | ——DRAIN PLUG
| —BALLAST VALVE

PURGE PUMP

DRAIN COCK

Fig. 6-3. Purge Pump

(1) When the vacuum is not lowered less than 4 mmHg, replace the purge pump oil.
How to replace the purge pump olil
(a) Drain out the purge pump oil by opening the drain cock
(b) Close the drain cock and remove the oil charge port cap at the top of the purge pump.
(c) Pour new oil through the charge port up to the center of sight glass.
(d) Install the oil charge port cap
NOTE
= Perform charging new oil when the purge pump is stopped.

= Recommended oil : Turbine oil or Vacuum pump oil (ISO viscosity grade 56, 68)

(2) If the purge pump does not operate and attained vacuum is above 4mmHg when you change the

oil, Please call to your service representative.

Vacuum Pump Cleaning when filled with Absorbent Solution

In case that inside pressure is above 40mmHg, make sure to open No.3 valve when you take the
purging. (If you take the purging with No.2 valve opened, absorbent solution may overflow toward
vacuum pump.) Clean the vacuum pump immediately as per the following instructions when you

take the purging in the Higher inside pressure and absorbent solution get into the vacuum pump.

(1) Drain all the oil and absorbent in vacuum pump

(2) Pour water into pump and drain again after one hour operation for cleaning

(3) Inject the kerosene into pump and drain again after one hour operation for cleaning
(4) Inject the vacuum oil into pump and drain again after one hour operation for cleaning

(5) Inject the new oil into vacuum pump



6-2-2. Refrigerant Blow Down

During the cooling operation, a very few amount of absorbent may disperse in the refrigerant and

accumulate, leading to reduce cooling capacity. Refrigerant blow down should be done once a cooling

season as per the following procedure while the machine is operating. Refrigerant blow down means the

work to generate new, clean refrigerant by transferring the contaminated refrigerant to the absorber.

(The standard of specific gravity: less than 1.02)

IMPORTANT!
Under refrigerant blow down work, the leaving chill ed water temperature will rise, but
the chilled water temperature will go down again wh en refrigerant pump starts after

finishina this waork.

(1) Confirm that the machine is running at low load
(2) Open refrigerant blow down valve completely
(3) Close refrigerant blow down valve soon when the

H refrigerant level becomes very low and the cavitation noise
REFRIGERANT

BLOW DOWN VALVE starts to be generated from the refrigerant pump.
] (4) If the refrigerant level comes up(it can be checked through
] R e the evaporator sight glass), open the valve again. Repeat
= PUMP this procedure 2 or 3 times. If the refrigerant sample is
ﬁ taken at the time, please check the refrigerant specific

gravity. It should be less than 1.02.
Fig. 6-4. Refrigerant Blow Valve

6-2-3. Management of Absorbent Solution

1)

2)
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Inspection and Control

Absorbent (LiBr) has very similar characteristics with salt water so that it tends to have strong

corrosiveness against steel materials with very small quantity of air. To prevent the inside of machine
from being corroded, the inhibitor must be added into the absorbent. As the inhibitor is consumed
proportionally according to operating hours, periodically take absorbent sample and check if the proper
concentration(ppm) is being maintained in the absorbent. If it comes below than standards, you should
add enough quantity of inhibitor. And if that this absorbent management is neglected, the machine
could be corroded at the inside and the life of the machine and the life of the machine could be shorten.

Recycling or Replacing the absorbent
When the absorbent is seriously contaminated with the oxidized steel or copper, absorbent should be
refined or replaced. Contact your service representative for details.



6-3. Water Treatment
6-3-1. Troubles in the Cooling Water System

1) Why the Cooling Water is Soiled

EVAPORATION

N\ [/

SUNLIBHT =

N SOx_(SULFURQUS ACID GAS).
—\ ‘\ DUST,EARTH AND  SAND,ETE.,
e T 3

L
MAKE-UP WATER CODLING WATER
@ CHLLER/
@ PUMP

N CODLING WATER
R

.
</ i

AR CONDITIONERS

PHENOMENO OCCURRED
CONDENSED

I

|
(ALGAE OR SLIME ARE GENERATED) :
|
|
|
|
|

—oms ) (e, )l

— COHESON OF lumlpw| £0PRER TURES | ™ INCREASE N POWER
ADHESION OF INCREASE IN RATE

— fOHES) OUTLET PRESSLRE SHARTENED LIFE

Fig. 6-5. Troubles in the Cooling Water System

The open type recycling cooling tower lowers the temperature of the cooling water using the vaporized
latent heat and the cooling water is reused. At this time, the water is evaporated and dissolved salts
(hardness component, chloride ion, sulfate ion, etc.) in water will increase.  Namely, the condensation
phenomena of water occur, and water quality will be gradually degraded. As water and air are always
in contact with each other in the cooling tower, the sulfurous acid gas, dust, earth and sand, etc.

In the atmosphere will intrude into the cooling tower, further degrading the water quality.

In the cooling water system, the troubles arising from water are mostly caused by these causes and

typical causes include corrosion, adhesion of scales and generation of slimes.
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Troubles with the Cooling Water and Countermeasure

Table 6-1 Troubles and Countermeasures

Causes

Failures
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3) Repairing the holes in the cooling tubes due to corrosion
In case that the holes are made in the cooling water tubes due to corrosion, etc. and water rushes into
the machine, the following operation and parts are required.
(1) Arranging the absorbent (replacing all absorbent).
(2) Arranging the refrigerant.
(3) Executing the eddy current testing for cooling water tubes.
= Cleaning by brush + cleaning by chemicals.
= Eddy current testing.
= Sampling inspection of tubes.
(4) Replacing of cooling water tubes.
(5) Arranging the replacement cooling water tubes.
(6) Transportation charge and other indirect charges.
6-3-2. Water Quality Control Method (Water Treatmen t) of Cooling Water
1) Standard Values of Water Quality
Firstly, water quality control method is determined due to the results of analyzing the water quality.
The standard values of water quality are shown in table 6-2. as an example. And water quality should
be controlled within the standard values. The control method includes the blow control method in
which all water is replaced periodically or water is continuously and forcibly replaced as suppress the
concentration of water as much as possible and a method in which water processing chemicals are put
into the water because of the poor quality of the make-up water or saving the water.

Table 6-2 Standard valves of water quality

Cooling Water Chilled/Hot Water Tendency
ltems One-pass or Make-up ) ) Make-up Corro-
. ) Circulating ] Scale
Circulating water water sion
pH (25°C) 6.5~8.0 6.5~8.0 6.5~8.0 6.5~8.0 (0] o]
Electrical
Conductivity 800 or less 200 or less | 500 or less 200 or less (0]
(25°C i slcm)
M alkalinity 100 or less 50 or less 100 or less 50 or less 0]
(ppm)
Total Hardness 200 or less 50 or less 100 or less 50 or less 0]
(ppm)
Chlorine (ppm) 200 or less 50 orless | 100 or less 50 or less (0]
Sulfuric acid
. L ! 200 or less 50 orless | 100 or less 50 or less (0]
ion (ppm)
Total iron (ppm) 1.0 or less 0.3 1.0 or less 0.3 (0] @]
Sulfur ion (ppm) Not detected Not detected | Not detected Not detected (0]
Ammonium fon 1.0 or less 0.2 or less 0.5 or less 0.2 or less (0]
(ppm)
Silica (ppm) 50 or less 30 or less 50 or less 30 or less 0]
Frge carbonic 10 10 o
acid (ppm)
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Note 1

Each item of the standard values has a strong bearing on the failure due to corrosion of scale and if any
value in either item deviates from the standard value, it is assumed that corrosion of scale tends to be
caused, therefore, these should be periodically controlled.

>

Note 2

As the range of the quality of which may become useable if the water is processed differs depending on
the chemicals to be used, it is not given here. It is desirable to set the appropriate water quality control
values under the guidance of a water processing specialist periodically control it.

2) Blow Control of Cooling Water

(1) The blow control means the forced replacement of the cooling water in order to suppress the
excessive concentrating of the circulating water (cooling water) in the cooling tower and to prevent
to changing of pH value and the concentrating of corrosive matter and scale producing matter.

In general, there are following methods.

= Continuous manual blow method
= Automatic blow method (Fig. 6-6.) in which electrical conductivity of the cooling water is
continuously detected to permit automatic blow.

Next, the variations in electrical conductivity of the cooling water are graphically represented with
various methods.

It can be found from this graph that in the continuous manual blow, as predetermined blowing is
done irrespective of the magnitude of the load, excessive blow may result if the load is small,
causing, more loss than the automatic blow.

=== :"“@ SHEEEE HILIITENT BN FEPLACERENT
- 7 SOLENGID WilyE :
= &) :
- -
3 e
= - ox -
Tl h a
ELECTROCE
%0
RN YALYE
& A &
BLw l oo ELDW 15 EXETEE
] | } . GRS )
COWDENSER DRAH HELEEE)
Fig. 6-6. Cooling Water Automatic Blow Unit Fig. 6-7. Relation between Blow Method and

Electrical Conductivity

(2) Concentration multiples (dirtiness degree of water)
With the open type recycling cooling tower, the temperature of cooling water is decreased using the
vaporized latent heat and the water is reused. At this time, the water is evaporated and dissolved
salts in water will be concentrated. However, due to splash or the presence of proper blow water,
the water-will not is concentrated infinitely. Here, the water balance of the cooling water system is
expressed by equation (1).
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N=(E+tB+W)/(B+W) ----------c-cmmcnmcicrcicce e e e e 1)

Where, N: Concentration multiples (dirtiness degree of water)
E: Amount of evaporation loss with respect to the amount of circulating water

I
BT R e e R (2)
N=T

One example is described using Fig. 6-8.
< Example >

Machine :  Centrifugal Chiller 260 USRT
Circulating : Water Flow Rate: 200m*/h
Evaporation : 1.8m%h(0.1%) = E 10 M :
Splash :0.2m%h (0.1%) = W . ! |
| I
| I
Al Amount of retained water 22,000 | 8 : !
Amount of blow :0 " ! :
Max. Concentration multiples  : 10 57 4 : i
A2 Amount of retained water : 2,000 | '36 ! !
. =0~ |
Amount of blow . . :0 z | DANGEROUS 20N !
Max. Concentration multiples  : 10 25 . !
= | !
i | |
g4 | |
o |
Note Al and A2 above showed an example of ! B ‘Jl
the changing in concentration speed depending 3 = !
on the amount of retained water. ) K PROPER ZONE :
B1 Amount of retained water : 5,000 | i 0 !
Amount of blow : 0.35% | | | | | | | i
Max. Concentration multiples 13 0 10 20 30 40 5 60 70 8
B2 Amount of retained water : 5,000 | TIHE: (HOURS)
Amount of blow ©0.8% Fig. 6-8. Concentration Multiple and
Max. Concentration multiples 12 Operating Time
Note B1 and B2 above shown the changing in concentration multiples when the amount of

blow is changed.
Let us explain the changing in water quality of the cooling water used under the above operating
conditions; in the case of Al, in 2.5 hours after operation, a concentration multiple of 3 is reached
and in about 40 hours, a maximum concentration multiple of 10 is reached.
Generally speaking, trouble tend to occur more at concentration multiple of 3 of 4 or more, which
therefore is referred to as a dangerous zone.
For this reason, if water is controlled by the blow method as in B1 and B2, it falls within a so-called
“ proper Zone”, satisfying the standard set by the Korean Refrigeration / Air conditioner Industry
Association or JRA 9001.

Under the above condition, the amount of blow is obtained as follows;

(from equation (2) of the foregoing concentration multiple)



With Absorption Machine, the temperature difference is made larger than Centrifugal Chiller,

therefore, concentration time will be even shorter.

B Inthe case of a concentration multiple of 4

B= = 18-02=04n'h
4-1

B Inthe case of a concentration multiple of 3

B= " 18-02=07nh
-7

Whether the concentration multiple is 3 of 4 differs depending on the water quality of the make-up

water and the environment where the cooling tower is installed.

3) Water treatment using processing agents (Chemicals)
In order to satisfy the water quality standard, it is necessary to analyze the water quality of the make-up
water and determine the concentration multiple and amount of blow; if the water quality of the make-up
water is not good, the amount of blow will increase and the water changes tend to increase. For this
reason, there is this water processing system which combines the automatic blow unit which intends to

save water and automate water processing and processing agent injector. (Fig. 6-9.)
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PREVEMNON ALEW  ALEW PUECTOR CHILR

TR

Fia. 6-9. Example of Water Processina System
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This water processing system maintains the water quality of the cooling water within a predetermined
range and automatically injects water processing chemicals.

Features

= Water is saved to a great extent (economy)

= Automatic control method (labor saving)

= Complete water processing control (maintenance-free)

The types of chemicals

= Rust preventive

= Scale prevention agent
= Slime control agent

Why water-saved operation at high concentration is possible.

The scale prevention agent prevents the crystal growth of scale components and has an effect to
disperse them into the water. Usually, this is used together with rust preventive. The use of this
scale prevention agent allows plenty of scale components(hard components) to be contained in the
water. Namely, it is possible to maintain a high concentration multiple (4 to 10), saving the make-
up water though there is slight difference depending on the water quality of the make-up water.
(However, with the make-up water with abnormally high content of silica component, it is necessary
to review the concentration multiples separately.)

The relation between the forced blow rate and concentration multiples is as shown in the graph on
the left. As can be seen from this, if N=2 and N=6 are compared, there is a difference of 0.72% in
the forced blow

Rate.
{.
————— IN THE CASE OF
FORCED BLOW
ey ]
= I
]
g ! E=0.9%
| W=0.1%
= i
= i i
) 0.3 :
& i
= i
2 |
1 IM THE CASE OF
: WATER PROCESSING
. AGENT
i
_____ L
]
0 [ I
0 1 i 3 -4 3 6 ¥ B 9 10

CONCENTRATION MULTIPLES

Fig. 6-9. The Relation between the Concentration Multiples and Forced Blow Rate
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(4) Summary of water control procedure
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Manual / Automatic Blow Control

Cooling Water

Water Processing Control

Using Chemicals

|

Daily Control

Electrical

J

Inspection of water

Water processing using

chemicals

f

quality Inspection of Water Quality
o Analyze water once *
conductivity
or twice a year l Based on the chemical l

When the standard

value is deviate

!

When the value is within the

standard value

Y

Perform daily

control

Outside the

standard values

Standard values

Within the

chemicals

= Change the type and amount of

= Change the blow amount

L .

Y

¢

Tends to corrode

Tends to deposit scales

Y

= Improve the blow
amount, and perform
forced blow

= Replace water

= Clean the water tank at
the bottom of the tower

= Try changing the water
source and perform other
improvement

= Review and perform
water processing using
chemicals such as rust
preventive, scale
prevention agent, and
slime control agent

= Perform
cleaning  using
chemicals and
brush

Y Y

Well-controlled state
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6-3-3. Maintenance and Control of the chilled(Hot) = Water System

1)

2)

In Case of a Semi-Closed Chilled(Hot) Water System Having Thermal Storage Tank

As “lye” is eluted from a newly installed thermal storage tank made of concrete, it is not unusual that the
pH of the water in the thermal storage tank exceeds 10. If the pH exceeds 9, the corrosion speed of
the steel material increases; therefore, water should be replaced beforehand. If the thermal storage
tank is used for a long term, water may spring or leak due to the crack in the tank. Leakage water does
not prove so detrimental as far as the control of water quality is concerned. However, if there is spring
water from sea or contaminated underground water, it may present a great problem in most cases.
Depending on the type of spring water, may microbes are generated in the water of the thermal storage
tank, causing the slime to be generated of calcium carbonate to be deposited. *Therefore, it is
desirable that the water be replaced periodically (once per one year to two years) and the bottom of the
thermal storage tank be cleaned and inspected. In case chemicals are used as necessary to process
the water, as the stays in the system for a long period of time, in most case, you have only to introduce
the chemicals from a manhole intermittently.

It is absolutely necessary to periodically perform visual checking of the heat transfer tubes of
the chilled/hot water of the heat exchanger for the Absorption Machine.

At the same time due to the careless disposal of filthy water and filth of mixture of contaminated material
over an extended period of time, water may degrade, causing verdigris of basic carbonate of basic
copper nitrate on the inner walls of the heat transfer tubes, leading to corrosion.

In Case of a Closed Chilled(Hot) Water System

The circulating water will not degrade due to external factors and problems such as the deposition of
scales hardly occur. However, it is not inconceivable for steel tubes to be corroded for some reasons
or other. In such a case, since secondary corrosion due to oxide scales is conceivable, periodical
inspection of the heat exchanger in a chilled/hot water system is required.

6-3-4. Water Processing Using Chemicals in View of  Saving Energy and Resources

Let us explain how scales, slime and corrosive product adversely affect the electric consumption rate.

1)

90

Relation between the Thickness of Scale and Electric Consumption and Fuel Consumption

Even if the thickness of scale is the same, depending on the type of scale (slim, calcium scale, silica
scale), the degree of the decrease in heat-exchange performance will vary. The below graph shows
and example of silica scale which exhibits large decrease in the heat-exchange performance.
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Fig. 6-10. Relation between the Thickness of Scale and Electric Consumption and Fuel Consumption

2) Trial calculation of energy saving when the water processing is performed.
Formula for running cost;
B In the case of Centrifugal Chiller
Electric Power Rates = Basic Rate + Consumption Rate X Rate Tonnage X Input Valve per usRT X Operating
Hours

B In the case of gas direct fired Absorption Machine

Gas Rates = Rated Basic Rate + Specific Charge X Rated Tonnage X Rated Consumption X Operating Hours

If water processing is performed, energy can be saved by about 5 to 7%.

6-3-5. Tube Cleaning

Generally, there are two cleaning method. One is cleaning by brushes and the other is cleaning by
chemicals (chemical cleaning). Cleaning method is determined depending on the kind of scale, site
conditions and model of machine. Some heat exchangers (modular types) permit only chemical cleaning.
Prior to chemical cleaning, it is an ordinary practices to analyze water quality (analyze scales if possible).
Even if water quality control has been fully implemented, the water system is always subject to the
accumulation of scales and deposits or sediments. It is a common practice to perform cleaning using
brushes once a year.

By opening the system and inspecting it every year, it will become possible to visually check the heat transfer
tubes and water quality control state with eyes.

6-3-5. Reference Material on Corrosion

1) Corrosion

Corrosion means that a metal is chemically or electrochemically attacked or eroded. The loss due to
corrosion includes the direct losses such as material costs for replacing corroded structures and
machine, labor charges, expenses for various countermeasures against corrosion and indirect losses
such as loss due to the decrease in efficiency such as reduction in thermal conduction and increase in
pump pressure due to corrosion product and loss due to the interruption in operation. Corrosion is not
limited to the cooling water system but occurs everywhere, causing great loss. Here, corrosion
phenomena which occur at the cooling water system is described.

2) Corrosion Reaction and Mechanism
JoO2 +H0  _—m———= . J02+H20

\\’ZFe OH); ‘/
el \ Y02 +H2 0

The corrosion of metals in cooling water is

considered to be an electrochemical
hm+mo/

reaction in which metal ions are eluted from Fe(OH), Fe(OH), \\
the anode of local cells which are formed on d 24 : 2(\ _ \
20H Fe Fe"™™ 20H

the metal surface countlessly due to various I r : / k |

causes then reduction reaction of dissolved
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oxygen occurs as an accepting of electrons

at the cathode.

CATHODE / /C/I\THODE

— ANDDF
Fig. 6-12. Steel Material



3) The corrosion reaction of iron in the neutral solution is given below.

Anode Fe = FE2+ 26 - - - m oo e (@D}
Cathode 1202+ H20+ 26 — 20H - o m oo i o e e e e e
)
The following chemical reaction progresses, then as a corrosion product, ferric hydroxide(rust) is
generated.
FE2+ 20H — FE2" + 26 = - o mmmmmmmi oo (3)
FE(OH)2+ 1/202+ H20 — FE(OH)3 - - - - - - mm i mm e e e e e e oo 4
In an environment where pH is 4 or loss, the reaction at the cathode will be of hydrogen generating type
as follow;
Cathode 2H++28 — H2 ------mmmm i oo (5)
The reason for the formation of local cells is thought to be unevenness in the metal composition, surface
state,

Dissolved oxygen concentration , temperature, etc. Especially when slime, sand and earth,
corrosion Product etc. are deposited, an oxygen concentration cell is formed. Beneath which
local corrosion Occurs.

CORROSION PRODUCT, SLIME, ETC

Fe(0tDy / Fe(OH)2
S

Fig. 6-12. Simplified lllustration of the Generation of Corrosion beneath Filth

Namely, the location where the dissolved oxygen concentration is low beneath filth
becomes the Anode. And the location surrounding the filth where dissolved oxygen
concentration is high becomes the cathode. Then corrosion reaction progresses, resulting
in local corrosion. These deposits are porous, and corrosive ions such as chloride ions or sulfuric
ions in the cooling water migrate to the anode, producing FeCl, of FeSO,. However, as hydrolysis
occurs instantaneously,the concentration of hydrogen ions(H") increases, promoting the dissolution
of iron at the portion. When these deposits are electrically conductive and more corrosion-proof
than irons, the hetero electrode cell is formed with the result That corrosion progresses extremely.

< Remarks >
Example of hetero electrode cell Anode: Zn — Zn2" +2€

(dry battery) Cathode: 2H" + 2 — H2

92



AKURA

Air Conditioner

The conductive deposits adhered to the surface of iron serves a similar purpose to the carbon
electrode of a Dry battery, and current flows between the iron and deposits, causing the corrosion
of iron.

6-4. Maintenance during Long Term Shut-Down

6-4-1.

Maintenance for Machine

In the case of shut-down for one week or more, select and perform either 1) of 2) on the following methods.
And also be sure to close main cock in gas train.

1) By

Air-Purging

Perform air-purging once a week to maintain allowable vacuum in the machine.

2) By

Charging Nitrogen Gas in the Machine

Charge nitrogen gas into the machine at little high above atmospheric pressure.
No air-purging required once a week in this case.

6-4-2.

Water Circuit Preparation for Long Term Shut  -Down

Perform following treatment during long-term shut-down with no-circulating of chilled, water, cooling water
and hot water in the machine.

1) Cooling Water

IMPORTANT!
The absorber and condenser tubes should be kept wit
First of all, perform tube cleaning then tubes are
making anticorrosion film inside the tubes.

h dry condition.
kept with dry condition after

@)
)

®3)
4)

®)
(6)
)

Discharge cooling water from the cooling water discharge port at the absorber header.
Remove scale and/or slime clung to the tubes by brush (nylon) cleaning. (If scale and/or slim can
not be removed by brush cleaning, perform chemical cleaning).

Perform cleaning with water sufficiently.

Pour anticorrosion chemicals into the water, and circulate the water with anticorrosion chemicals for

30 min.  Or more.

Discharge the water completely.

(Continue to open the cooling water discharge port.)
Dry up the inside of tubes.

2) Chilled(Hot) Water

IMPORTANT!

The evaporator tubes should be kept fully with wate r.

1)
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Keep the evaporator tubes with water



6-4-3. Freeze Protection

If the machine is located where ambient temperature will be below freezing, drain all water thoroughly and

dry up the inside of tubes.

6-5. Operation Records Sheet
B Machine Registration and Operation Records

B Manufacturing No.

B [Cooling operation] or [Heating operation] ,

Simply draining is not sufficient.

Model & Unit No.

Checked by

Check Date

Ambient Temp:

Remark

Checked Time

Chilled Water

/ Hot water

Flow Rate (m*/h or gpm)

Inlet Temp. (°C) or (°F)

Outlet Temp. (°C) or (°F)

Pressure Drop (mAQ)

Cooling
Water

Flow Rate (m'/h or gpm)

Inlet Temp. (°C) or (°F)

Outlet Temp. (°C) or (°F)

Pressure Drop (mAQ)

Gas

Supply Pressure  (mmAQ)

Flow rate (Nm*/Hr)

Exhaust Gas Temp. ('C) or ("FJAir

Gas Damper Position

Damper Position

Temp &

Pressure

High Temperature Generator Temp.

Low Temperature Generator Temp.

Absorber outlet temp.

High temp. Generator Pressure

Level

Evaporator Sight grass

Absorber Sight grass

o®

o®

o®

Remark
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7. Instructions

7-1. Sampling of Absorbent

This instruction describes the procedure for sampling the small amounts of the absorbent to measure the

absorbent concentration.

IMPORTANT!

(1) Because a vacuum exists inside the Absorption M achine, take great care to
ensure that air does not leak into the Absorption M achine when your
performing the above work.

(2) Handle the vacuum valve carefully so as not to damage it.

(3) Carefully wash equipment and rubber hose with w  ater to remove dirt before
using it in the above work.

(4) Do not discard the solution after measurement. Store it in an empty bottle
and return the solution to the Absorption Machine w hen it becomes full.

(See 7.3 Charging of Solution.)

1)

2)
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Instruments

= Absorbent Sampling cylinder set (transparent plastic cylinder with Vacuum valve)
= Vacuum rubber hose

= Monkey spanner 8”(Adjustable wrench, Length 8 inch)

Procedure

(1) Prepare equipment as per Fig. 7-1.

(2) Operate purge pump

(3) Open up No.1. manual air-purge valve

(4) Open up No.1. Service valve.

(5) Open up vacuum valve on sampling cylinder.

(6) Once final pressure becomes about 5SmmHg as indicated on mercury manometer, close up
Vacuum valve.

(7) Close up No.1 service valve and No.1. Purge valve.

(8) Remove vacuum rubber hose from No.1. Service valve, and connect it to the sampling service valve

through which the sampling solution is extracted. (Fig. 7-2.)

(9) Open up the sampling service valve.

(10) Open up vacuum valve on sampling cylinder.

(11) When sampling cylinder becomes full of absorbent, close up the sampling service valve.

(12) Remove vacuum rubber hose from the service valve.

(13) Measure concentration of absorbent after removing the rubber plug from the sampling cylinder.

(14) Upon completion of measurement, pour absorbent into another container, and wash sampling
cylinder with water.

(15) When sampling solution from another part of Absorption Machine, repeat steps (2) to (12).

(16) Upon completion of above work, replace caps on No.l1 service valve and the sampling service
valve after checking the packing.

(17) Stop purge pump.
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NO2. MANUAL AIR_PURGE VALVE

RUBBER HOSE FOR VACUUM

J

MANOMATER /

NO1. MANUAL AR PURGE VALVE

VACUUM VALVE

RUBBER PLUG

SAMPLING CYLINDER

PURGE PUMP

Fig. 7-1.  Air Purging from Sampling Cylinder

RUBBER PLUG

SAMPLING SERVICE VALVE

RUBBER HOSE FOR VACUUM

VACUUM VALVE

SAMPLING CYLINDER

Fig. 7-2. Method of Absorbent Sampling



7-2. Measuring of Concentration

This instruction describes the procedure for measuring the concentration of the absorbent and refrigerant.

IMPORTANT!
(1) Take care not to damage the gravimeter and ther mometer.

(2) Be careful not to spill any solution.
Do not fill the sampling cylinder more than about 8 0%.
(3) Perform specific gravity and temperature measur  ements quickly .

1)

2)
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Instruments

= Sampling cylinder

= Gravimeter (Scale graduations between 1.0 and 1.8 for absorbent and refrigerant)
= Thermometer (0~100 degree C)

= Concentration Diagram of Lithium Bromide Solution

= Absorbent or refrigerant (solution to be measured)

Procedure

(1) Fill sampling cylinder to about 80% with solution to be measured.

(2) Maintain sampling cylinder vertical, and insert gravimeter.

(3) When the indication of the gravimeter stops moving up and down, read the indication on the
graduated gravity of the solution.

(4) Remove the gravimeter and put it aside. Next, insert the thermometer into the sampling cylinder and
stir the solution thoroughly.

(5) When the temperature stabilizes, read the indication on the thermometer.

(6) Remove the thermometer and put it aside.

(7) Store the solution in an empty bottle.

(8) Using the Concentration diagram of Lithium Bromide solution, read the concentration.

(9) Upon completion of measurement, wash the gravimeter, thermometer, and sampling cylinder with
water, and then store them so that they do not get damaged.

(10) Neatly arrange the containers, etc.

Example: The horizontal axis represents specific gravity and the vertical axis temperature.
The lines going down from left to right represent fixed concentrations. For example, if the
specific gravity is 1.77 and the temperature is 45°C, the concentration given by the point of
intersection of lines projected from these values will be 63.1%, as shown in Fig. 7-3
(Concentration Diagram of Lithium Bromide Solution).
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7-3. Charging of Solutions

This instruction describes the procedure of charging the Absorption Machine with Absorbent solution and
Refrigerant.

IMPORTANT!

(1) When charging solution, be careful to prevents  pillage.

(2) Because a vacuum exists inside the Absorption M achine, be careful to prevent air
leaking in during the above work.

(3) Carefully wash the hose used in the above work  with water so as to prevent dirt
ingress.

(4) Wear rubber gloves.
(Do not handle equipment or solution with bare hand s)

(5) Thoroughly wash off any absorbent which gets on hands, skin or clothes.
Take care to prevent absorbent entering eyes or mou  th.

(6) If absorbent spills on metal plates, etc. thoro  ughly wash it off with water.

1)

2)
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Instruments

= Solution container (Absorbent and Refrigerant)

= Vacuum rubber hose (fitted with copper tube)

* Hose band

= Pliers

= Monkey spanner 8” (Adjustable wrench, Length 8")

Procedure (Perform this work after stopping the Absorption Machine)

(1) Prepare solution containers.

(2) Operate the vacuum pump and perform air purging from shell.

(3) Connect one end of the vacuum rubber hose to the sampling service valve, where solutions are
charged, and fix it with the hose band.

(4) Insert the copper tube on the end of the vacuum rubber hose into the container (keep it slightly
above the bottom of the container).

SAMPLING SERVICE VALVE

RUBBER HOSE FOR VACUUM

COPPER TUBE

SOLUTION
CONTAINER — —
— = t CONTAINER

LIFT UP SLIGHTLY

Fig. 7-5. Method of Solution Charging
Fig. 7-4. Method of Solution Charging Bottom of Container
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(5) Open up the sampling service valve.

(6) When solution starts being sucked into the Absorption Machine, watch carefully to ensure that air
does not leak in.

(7) Before the container becomes empty, tilt it so that air does not enter the tube. (Fig. 7-5.)

(8) When the container become more or less empty, bent the rubber vacuum hose with both hands to
ensure that air does not leak in, and quickly insert it in the next container. (Fig. 7-6.)

(9) Repeat steps (6) to (8) until all containers have been emptied.

(10) Once the required amount of solution has been charged close up the sampling service valve.

(11) Remove the rubber vacuum hose from the sampling service valve, and put the cap on the service

valve.

(12) Stop the vacuum pump.

(13) Wash the rubber vacuum hose, etc. with water.

(14) Continue air purging for 30 minutes after completion of this work.

(15) Neatly arrange the containers and equipment used.

—
/ \
BEND VACUUM HOSE\

\
SAMPLING SERVICE VALVE

RUBBER HOSE FOR VACUUM

Fig. 7-6. Bending Rubber Vacuum Hose



7-4. Absorbent Solution Analysis of Lithium Molybda te

7-4-1. Lithium Molybdate (LiBr+Li 2MoO4+nH20)

This instruction describes the procedure for analysis of the absorbent solution of Lithium Molybdate

1)

2)

3)

4)
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Notice for Analysis
(1) The proper time for sampling absorbent solution
= In the case of operation for about 8 (eight) hours per day
= Perform the sampling in the cooling season (once per year)
» In the case of operation for more 18 hours per day
= Perform the sampling every 2 (two) months during only cooling operation.
(2) Kind of absorbent and sampling position
» Kind of absorbent
= Diluted absorbent
= Sampling position
= Service valve furnished on the diluted absorbent pipe between absorbent pump and low
temperature
Heat exchanger.
(3) Sampling quantity
Perform sampling of 2 (two) times, sampling quantity of one time is 100cc.
= Absorbent at first sampling (100cc) : Abandonment
= Absorbent at second sampling (100cc) : For analysis
(4) Be sure to perform sampling during operation of absorbent pump.
(5) The sampling absorbent taken during cooling operation can be just used for analysis.

Analyzing Items

(1) Concentration of Inhibitor (Lithium Molybdate : Li-M0O,)
(2) Concentration of Alkalinity (Neutralization analysis)

(3) Concentration of All Copper and All Iron

Instruments

= Solution sampling tool

= Bottle for solution with a cap (50ml)
= Pipette with scale

= Beaker (100ml)

= Burette

= Syringe

= Phenolphthalein solution

= Hydrochloric acid solution (HCI)

= Hydrochloric acid solution (HCI)

= Aluminum nitrate (Alo(NO3)39H,0)
= Pure water

Sampling of Absorbent Solution

(1) Extract the absorbent solution for analysis from the machine by the sampling tool.
(This work should be done during operating of the absorbent pump.)

(2) Pour the above absorbent solution to the bottle from the sampling tool.



5)

6)

7
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Analysis for Concentration of Inhibitor (Lithium Molybdate : Li,M0O,)
Standard of Concentration of the inhibitor: 50 ~ 300ppm

(1) Stand the bottle for about 24 hours.

(After 24 hours, solid is accumulated at the bottom of the bottle.)

(2) Collect the absorbent solution (5ml) from the top of the bottle by the pipette.

(3) Pour the absorbent solution by above work into the beaker.

(4) Mix 4ml aluminum nitrate and 1ml 50% Hydrochloric acid solution.

(5) Add 1ml solution made in the item (4) into the beaker by another pipette.

(6) Pour 94ml pure water into the beaker by the burette.

Items from (1) to (6) are procedures of making solution for analysis.
(Total quantity of the solution in the beaker is 100ml. This means that absorbent solution is diluted
to 1/20.)

(7) The concentration of the Lithium Molybdate must be checked by "Atomic absorption spectrum <3
chemical analysis". Therefore, this check cannot be done at site. It is preferred to request the
analysis to an official organization.

(8) If concentration of the inhibitor is less than standard value, add inhibitor (Li,M0QO,)

Analysis for Concentration of Alkalinity (Neutralization analysis)
Standard of Concentration of the alkalinity: 0.03N ~ 0.08N

(1) Stand the bottle for about 24 hours.
(After 24 hours, solids are accumulated at the bottom of the bottle.)
(2) Collect the absorbent solution (10ml) from the top of the bottle by the pipette.
(3) Pour the absorbent solution by above work into the beaker.
(4) Pour 50ml pure water into the beaker by the burette.
(5) Add Phenolphthalein (2~3drops) into the beaker by the syringe.
(Absorbent solution in the beaker is colored to pink.) Items from (1) to (6) are procedures of making
solution for analysis.
(6) Add N/10 Hydrochloric acid solution little by little into the above absorbent solution by the burette
until the color of the absorbent solution is changed to colorless.
(7) Calculate the alkalinity according to the following formula.
N=Ax0.01
N: Required alkalinity
A: Quantity of adding Hydrochloric acid solution (ml)
(8) Procedures for adding chemicals

@ Alkalinity is 0.03 N ~0.08 N . No addition
@ Alkalinity is less than 0.03 N : Add LiOH
® Alkalinity is more than 0.08 N : Add HBr

Analyses for Concentration of All Copper and All Iron
Standard of Concentration of the All Copper: 20mg / | max.
Standard of Concentration of the All Iron: 10mg / | max.

(1) Shake the bottle before collecting the absorbent solution.

(2) Collect the absorbent solution (1ml) from the top of the bottle by the pipette.
(3) Pour the absorbent solution by above work into the beaker.

(4) Add 1ml N/10 Hydrochloric acid solution into the beaker by another pipette.
(5) Pour 98ml pure water into the beaker by the burette.
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Air Conditioner

Items from (1) to (5) are procedures of making solution for analysis.
(Total quantity of the solution in the beaker is 100ml. This means that absorbent solution is diluted
to 1/100.)

(6) The concentration of the All Copper and All Iron Must be checked by "Atomic absorption spectro-
chemical analysis". Therefore, this check can be done at site. It is preferred to request the
analysis to an official organization.

(7) If concentration of the All Copper and All Iron are more than standard value, absorbent solution in
the machine is required filtering.

Notes

(1) In case that crystallization of the absorbent solution occurs, melt the crystallization and perform
them.

(2) In case that all Copper and all Iron are analyzed, wait for a while after adding the Hydrochloric acid
solution into the absorbent solution.

7-4-2. Method of Adjusting Inhibitor Content and Al kali

1)
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Method of Adding Inhibitor
This instruction describes the procedure to add inhibitor for controlling corrosion.

(1) Instruments
* Inhibitor : Li,M0O, (10wt% solution)
= Pure water
= Container
= Vacuum rubber hose with copper tube
» Hose band
= Pliers
= Monkey spanner
» Rubber gloves

(2) Target concentration of inhibitor : 300ppm
Calculate additional volume of the inhibitor in accordance with following formula.

(300ppm - X ppm ) x 10

x A =D
1000,000 x 1.1

X : Measured value of inhibitor concentration (ppm)

A: Charging quantity of absorbent solution (kg)

D : Required volume of inhibitor (1)

10 : Diluted rate (10wt% solution)

1.1 : Specific gravity of Li,M0O, Inhibitor (10wt% solution)

(For example) X=40 ppm
A =3,070kg

(300ppm - 40ppm ) x 10

x 3,070 =731
1000,000 x 1.1
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(4)

Procedure
(&) Pour pure water into the vacuum rubber hose in order to remove air in the vacuum rubber hose.
(refer to Fig. 7-7.)
(b) Connect the vacuum rubber hose to service valve (for refrigerant) and fix it with hose band.
(Refer to Fig. 7-8.)
(c) Pour the inhibitor into container.
(d) Insert the copper tube on the end of the vacuum rubber hose into the container after wearing
rubber gloves.
(e) Perform air-purging from shell.
(f) Open up the service valve.
(g) When solution starts being sucked into the machine, watch carefully to ensure that air does not
leak in.
(h) Close up the service valve after charging all inhibitor.
(i) Remove the vacuum rubber hose.
() Place the cap of the service valve after confirming the packing inside.
(k) Wash all instruments with water.
() Perform refrigerant blow down after that these procedures are completed and circulate
Refrigerant with refrigerant pump.
(m) Continue air-purging from shell for 30 minutes after completion of this work.

Notes

(a) Be sure to perform this work during cooling operation.

(b) Wear rubber gloves while this work.

(c) Thoroughly wash of any inhibitor which gets on hand, skin and clothes.
(d) Take care to prevent inhibitor from entering mouth and eyes.

(e) Do not spill inhibitor on floor and do not throw it in a drain.

SERVICE WVALVE
(FOR REFRIGERANT)

WACLILM
RUBBER HOSE

e COPPER TUBE

COPPER TUBE

WACLLIM
™ RUBBER HOSE IMHIBI TOR

REFRIGERANT
PUMP

Fig. 7-7. Fig. 7-8.
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Method of Adding Alkali
This instruction describes the procedure to add Alkali (LiOH) when alkalinity is less than 0.03N.

IMPORTANT!

(1) Be sure to perform this work during cooling ope ration.

(2) Be sure to inspect again alkalinity after charg  ing of LiOH.

(3) Wear rubber gloves while this work.

(4) Thoroughly wash of any LiOH which gets on hand, skin and clothes.

(5) Take care to prevent LiOH entering mouth and eyes. Do not spill  LiOH on floor
and do not throw it in a drain.

(6) In case that machine is operated for 18 hours 0 r more per day during only cooling
operation, be sure to check and adjust alkalinity e very three months.

1)

)

®3)

Instruments

= Alkali: LiOH ‘H,O (White powder)

= Pure water

= Container

= Vacuum rubber hose with copper tube
= Hose band

= Pliers

= Wrench

= Rubber gloves

Target alkalinity : 0.07N
Calculate weight of LiOH -H,O in accordance with following formula.

D=258x(C-A)xB

A: Measured value of alkalinity (N)

B: Charging quantity of absorbent solution (kg)

C: Target alkalinity = 0.07N

D: Required weight of LIOH -H,O (g)

25.8: Molecular weight (41.86) of LiOH -H,O / Specific gravity (1.62) of 55% LiBr solution

(For example)

A=0.0IN

B = 3,070kg

D =25.8 x (0.07-0.01) x 3,070 = 4,752 (g)

Procedure
(a) Pour pure water into the vacuum rubber hose in order to remove air in the vacuum rubber hose.
(Refer to Fig. 7-7.)
(b) Connect the vacuum rubber hose to service valve of Heat Exchanger and fix it with hose band.
(Refer to Fig. 7-9.)
(c) Put LiOH-H,0 into container and melt it with pure water.
Insert the copper tube on the end of the vacuum rubber hose into the container after wearing
(d) Insert the copper tube on the end of the vacuum rubber hose into the container after wearing
rubber gloves.
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(e) Perform air-purging from shell.

(f) Open up the service valve.

(g) When solution starts being sucked into the machine, watch carefully to ensure that air does not
leak in.

(h) Close up the service valve after charging all LiOH solution.

(i) Remove the vacuum rubber hose and wash inlet of service valve with water.

() Place the cap of the service valve after confirming the packing inside.

(k) Wash all instruments with water.

(I) Continue air-purging from shell for 30 minutes after completion of this work.

SERVICE WALVE
(FOR CONCEMTRATED ABSORBENT)

WACLILIM
RUBEER HOSE

LOW TEMPERATURE

PER T
COPPE HEE HEAT EXCHAMGER

LiDH SOLUTION

T

Method of Adding Acid
This instruction describes the procedure to add Acid (HBr) when alkalinity is above than 0.07N.

IMPORTANT!
(1) Be sure to perform this work during cooling ope ration.
(2) Be sure to inspect again alkalinity after charg  ing of HBr.
(3) Wear rubber gloves and mask while this work.
(4) Thoroughly wash of any HBr which gets on hand, skin and clothes.
(5) Take care to prevent HBr entering mouth and eyes.
(6) Do not spill HBr on floor and do not throw it in a drain.
(7) In case that machine is operated for 18 hours o r more per day during cooling
operation, be sure to check and adjust alkalinity e very three months.
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(1) Instruments
= Acid: HBr (concentration: 40wt %)
= Pure water
= Container
= Vacuum rubber hose with copper tube x 2
= Hose band x 2
= Pliers
= Wrench
= Rubber gloves
= Mask
= pH test paper
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Target alkalinity : 0.07N
Calculate volume of HBr in accordance with following formula.

D=905x (A-C)xB

A: Measured value of alkalinity (N)

B: Charging quantity of absorbent solution (kg)

C: Target alkalinity = 0.07N

D: Required volume of HBr (ml)

90.5: Molecular weight (80.92) of HBr / (HBr solution weight % (0.4) X HBr solution Specific gravity
(1.38) x Specific gravity (1.62) of 55% LiBr solution)

(For example) A=0.12N
B =3,070kg
D =90.5x (0.12 - 0.07) x 3,070 = 13,892(ml)
Procedure
(a) Pour pure water into one vacuum rubber hose in order to remove air in the vacuum rubber hose.
(Refer to Fig. 7-7.)
(b) Connect the vacuum rubber hose to service valve of Heat Exchanger and fix it with hose band.
(Refer to Fig. 7-8.)

(c) Connect other one of vacuum rubber hose to service valve which is furnished on diluted
absorbent pipe between the absorbent pump and Low Temperature Heat Exchanger, fix it with
hose band. (Refer to Fig. 7-10.)

(d) Insert the two copper tubes on the end of the vacuum rubber hoses into the container.

(e) Perform air-purging from shell.

(f) Open up the service valve for diluted absorbent.

(g) Remove absorbent solution about 50 liter from service valve into the container when absorbent

Pump operates.

(h) Close up the service valve for diluted solution after removing absorbent solution about 50 liter.

(i) Wear rubber gloves and mask.

(i) Pour HBr little by little. At this time, check pH value of this solution by pH test paper.
(Allowable degree of pH value is 6.)

(k) Stop pouring HBr when pH value of this solution has become above 6.

(I) Open up the service valve for concentrated absorbent.

(m) When solution starts being sucked into the machine, watch carefully to ensure that air does not
leak in.

(n) Close up the service valve for concentrated absorbent after charging all solution.

(o) Repeat item (f) to item (n), and charge all required volume of HBr solution into the machine.

(p) Remove the vacuum rubber valves after confirming the packing inside

(q) Please the caps of the service valves after confirming the packing inside.

(r) Wash all instruments with water.

(s) Continue air-purging from shell for 30 minutes after completion of this work.
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SERVICE VALVE SERVICE VALVE
DALUTED DILUTED
(FOR DILUTED ABSORBENT)  ,ecoccut mpe (FOR DAUTED ABSORBENT) ASSORBENT PIPE
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7-5. Charging of Nitrogen Gas

This

instruction describes the procedure of charging the Absorption Machine with N, gas.

DANGER!

(1) The N2 gas cylinder is pressurized to 150kg/cm  *G. Take care when handling.

(2) Do not suddenly raise the primary or secondary pressure of the pressure
regulator on the N, gas cylinder.

(3) Fix the N, gas cylinder so that it does not fall over.

(4) Be sure not to open No. 1. And No. 3. manual ai  r-purge valve during this work.

1)

2)

3)
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Instruments

= N, gas (Required number of cylinders for one complete charge)

= Pressure regulator

= Pressure Gauge only for Single effect (Hot water or low pressure steam driven) absorption chiller
= Vacuum rubber hose

= Hose band

= Pliers

= Monkey spanner 8” (Adjustable wrench, Length 8”)

Standards

The charging pressure in the Machine is measured by the pressure gauge on the Generator.
= For storage of Absorption Machine : 0.2kg/cm®G

= For leakage test : 1.0kg/cm2 G

= For equipment replacement : 0.1kg/cm®G

Procedure

(1) Prepare N, gas cylinder, and attach pressure regulator to N, gas cylinder.

(2) Connect the vacuum rubber hose to the outlet of the pressure regulator, then open the valve on the
top of cylinder slightly in order to purge the air in the hose. After purging, close the valve.

(3) Connect the other end of the hose to No.1. Service valve and fix it by means of the hose band. And,
in parallel with the hose connection, connect the pressure gauge (76cmHgV ~ 2 kg/cm,G) to No.1.
service valve for Single effect (Hot water or low pressure steam driven) absorption chiller.

(4) Check that No. 1., No. 2. And No. 3. Manual air-purge valves and also No.1. Service valve are fully
closed.

(5) Open up No. 2. Manual air-purge valve.

(6) Open up No. 1. Service valve.

(7) Using the pressure regulator, release a small amount of N, gas at a time into the shell.

(8) Charge N, gas while watching the pressure gauge on the Generator or the pressure gauge on the
No. 1 Service valve. When the specified pressure is reached, close up No. 1. service valve and No.
2. manual air-purge valve and also close up the valve on the outlet of the cylinder.

(9) Remove the rubber hose from No.1 service valve, and place the cap on No.1 service valve.

(10) Remove the pressure regulator, and neatly arrange the N, gas cylinder and rubber hose.



7-6. Expelling of Nitrogen Gas

This instruction describes the procedure of expelling nitrogen gas from the Absorption Machine.

IMPORTANT !
(1) Be sure not to open No. 1. And No. 2. Manual ai r-purge valve during this work.

(2) When expelling N, gas, adequately ventilate the surrounding area.

1) Instruments
= Monkey spanner (Adjustable wrench)

2) Standards
Make shell pressure equal to atmospheric pressure (0 kg/csz). In Double effect absorption chiller
(Direct fired or High pressure steam fired), shell pressure can be checked on generator pressure gauge.

3) Procedure
(1) Open up No. 3. Manual air-purge valve.
(2) Remove the cap from No. 1. Service valve and open the No. 1. valve using the spanner so as to
discharge N, gas until the internal pressure becomes equal to atmospheric pressure.
(3) When the reading on the Generator pressure gauge becomes atmospheric pressure (0 kg/csz) in

Double effect absorption chiller (Direct fired or high pressure steam fired) or when there is not any
more gas discharge from No. 1. Service valve, close up No. 1. Service valve.

HOD, WANUSL MR PLURGE WALVE | MOJ. WaUs AR PURGE WalVE

LX)

—
S HJ . SERACE WY

2

Fig. 7-12. Method of Expelling NitrogeniN-j&Gas
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7-7. Leak Test

7-7-1. Leak Test Schedule

1) Purpose
This schedule covers leakage tests, work procedure, outline, and precautions for Absorption Machine.
2) Scope

This schedule is applicable to leakage tests for Absorption Machine.
3) Instruments

= Nitrogen gas cylinder

= Pressure regulator

= Pressure proof hose.

= Qiler

= Flashlight

= Soapy water

= Adjustable wrench

= Wire

= Cutting pliers

= Hose band

* Freon Gas (Freon 12)

= Nitrogen gas cylinder

= Various pressure regulator

= Halogen leak tester

= Pressure gauge (76cmHgV ~ 2 kg/cm,G) for Single effect (Hot water or low pressure steam driven)

absorption chiller

4) Standards
(1) Nitrogen pressurizing test
Charge Nitrogen gas to a pressure of 1.0kg/cmG and using soapy water, confirm that there are no
bubbles. At liquid filling parts, confirm that no liquid oozes out.

(2) Freon gas test
Charge Freon gas to a pressure of Okg/cm2 from -500mmHg, and then charge nitrogen gas to
pressure of 1.0kg/cmZG. There shall be no reaction when a detector having a sensitivity of 10°
atm'cc/sec is used.

5) Work Procedure

(1) Nitrogen pressurizing test
(2) Freon gas test
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7-7-2. Detail of Nitrogen (N 2) Pressurizing Test

1) Sequence

Charging N, Gas

L

Perform recheck ==

Check at 0.3kg/Cm*G

— Perform soapy water test

I |
0K NG

—= Perform tightening up -

—= Discharge V. gas and repair by welding —=

and liquid leakage test

Charge V. gas
to 0.3kg/Cm2G

Perfarm recheck —s———

J '

Check at 0.5kg/Cm*G

—— Perform soapy water test

I |
OK NG

—== Perform tightening up -

—= Discharge N; gas and repair by welding —=

and liquid leakage test

Charge N gas
to 0. 5kg/ Cm*G

'Ir 1’

Perform recheck —=————

Check at 1.0kg/Cm*G

—— Perform soapy water test

OK NG

= Perform tightening up =

—= Discharge A’ gas and repair by welding —=

and liquid leakage test

Charge IV gas
to 1.0kg/ Cm*G

1

Discharge N; Gas

|

Air Purging

'

Discharge And reduce the pressure in the machine
to 0.2 kg/Cm*G for storage of the machine

&

Preparation for duning shut-down of the machine

NOTE

-

Repairing work by tightening up can be

Cleaning and Tidying Up

performed without discharging V. Gas
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1) Procedures

(1) Confirm that No.1 No.2 No.3 Manual air purge valves and service valves for charging/discharging of
nitrogen gas and Freon gas are fully closed.

(2) Confirm that inlet/outlet valves of absorbent pump and inlet/outlet valves of refrigerant pump are fully
opened.
In case of Direct Fired Machine, confirm that A valve B valve and C valve are also fully opened.

(3) Connect the N, gas cylinder to the service valve and charge the N, gas into the machine.
(Refer to “7-5. Charging of Nitrogen Gas”.)

(4) Pressurize the machine to 0.3kg/cm®G with N, gas. Check the pressure in the machine by generator
pressure gauge or additionally installed pressure gauge. In

(5) The pressure in the machine will reach to 0.3kg/cmZG, close the service valve and valve of N, gas
cylinder.

(6) Perform leak test the following positions with soap water.
@ All field welded portions (One shipping machine is not needed.)
@ Sight glasses
@ Flare nut joints of service valve, manometer and pressure gauges.
@ Electrodes
® Flange connection (absorbent pump, refrigerant pump and etc.)
® Diaphragm valves

(7) If there are any leakage at the above item @ to ®, tighten them. In this time, discharging of N, gas
is not needed.

(8) If there are any leakage at the welded portions, discharge the N, gas and then repair them by
welding.

(9) Perform recheck at pressure of 0.3kg/cm’G.

(10) There is no leakage, Perform leak test at pressure of 0.5kg/cm2G and 1.0kg/cmZG.

(12) If there is no leakage at pressure of 1.0kg/csz, keep the machine under pressurizing condition of

1.0kg/cm’G for 24 hours. Then perform leak test at pressure of 1.0kg/cm?G again.
(12) After completion of the leak test, discharge the N, Gas. (Refer to “7-7. Expelling of Nitrogen Gas”.)

3) Detail of Freon Gas Test

(1) Perform air purging from the machine to -500mmHg vacuum.

(2) Prepare a cylinder of Freon 12. and connect the cylinder to the service valve
= A pressure regulator shall be used usually. However, direct charging is also allowed.
= After connecting the hoses, fix them with wire or hose bands.
= During cold season, the cylinder shall be heated with hot water.
= Install Pressure gauge (76cmHgV ~ 2 kg/cm,G) on the service valve of refrigerant pump outlet for

Single effect (Hot water or low pressure steam driven) absorption chiller

(3) Confirm that No.1. No.2. No.3. Manual air purge valves and service valve for charging/ discharging
of nitrogen gas and Freon gas are fully closed.

(4) Conform that inlet/outlet valves of absorbent pump and inlet/outlet valves of refrigerant pump are
fully opened.
In case of Direct Fired Machine, confirm that a valve B valve and C valve are also fully opened.

(5) Open No. 2. Manual air purge valve fully.

(6) Fully open the service valve and the valve of the Freon gas cylinder.

(7) Pressurize the machine to Okg/cm®G with Freon gas by means of the pressure regulator. In this
time, check the pressure in the machine by the pressure gauge on the Generator.

(8) The pressure in the machine will reach to Okg/csz, close the service valve and the valve of the
Freon gas cylinder.

(9) Disconnect the Freon gas cylinder from the service valve.

(10) Connect the N, gas cylinder to the service valve and charge N, gas into the machine.
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(Refer to “7-5. Charging of Nitrogen Gas”)
(11) Pressurize the machine to 1.Okg/cmZG with N, gas.
(12) Check leakage point by using halogen leak detector.
= When leakage points are detected by the halogen leak detector, handle the detector carefully and
slowly.
= Also if leakage point is detected, repeat the check several times at surrounding this point. The
point at which the maximum reading is obtained is the leakage point.
(13) Once the leakage point has been found, discharge the gas and perform repairing work by
tightening up or welding.
(14) After repairing work, perform Freon leak test again.
(15) If there is no leakage, keep the machine under this pressurizing condition for 12 hours. Then
perform leak test again.
(16) After completion of the leak test, discharge the gas. (Refer to “7-6. Expelling of Nitrogen Gas”)
(17) Perform air purging. (Refer to “6-2-1. Air-Purging Procedure)
(18) Perform cleaning and tidying up.

CAUTION!
When discharging the Gas, perform ventilation suffi ciently.

TO MANOMETER

I

I

I

]

I

]

(4 I
O 1
]

|

I

]

]

|

I

|
FREON GAS i
CYLINDER L

S
.

A, %
HOT WATER /

SERVICE W,V FOR
CHARGING / INSCHARGING
OF NITROGEN GAS AND FREDN GAS

Fig. 7-13. Charging and Discharging Device for Mitrogen Gas and Freon Gas



7-8. Bubble Test

The purpose of this instruction is to describe procedures and instructions for bubble leak test.

1)

2)

3)
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Instruments

= Connecting attachment to exhaust port of purge pump.
= Graduated cylinder

= Vinyl hose (diameter 6mm)

= Bucket

= Putty

= Stop watch

Standards
Leak test shall be performed during shutdown of the machine.
Average of three times measurement is less than 15cc per 10 minutes.

Procedure

(1) Perform air-purging until the inside pressure of the machine reaches the allowable degree of
vacuum, and then continue air-purging at least for one hour.

(2) Make sure that the attained vacuum of the purge pump is under 4mmHg.

(3) Remove the exhaust port cap of the purge pump, and Install the connecting attachment to the
exhaust port of purge pump and fix the vinyl hose to the connecting attachment as shown Fig. 7-14.

(4) Manual air-purge valves(Diaphragm valves) should be set as follows
Valve No.1: OPEN

Valve No.2: CLOSE PURGE TANK
NO2. MANUAL AIR PURGE VALVE
Valve No.3: CLOSE
. NO3. MANUAL AIR PURGE VALVE
(5) Continue to operate purge pump \

for about one minute under the
condition as mentioned above, then
measure bubble volume. During
this measuring, keep the vinyl hose

NO1. MANUAL AIR PURGE VALVE
VINYL HOSE

within depth of 10mm. If bubbles _/’

are absorbed, inspect and tighten PURGE PUMP WATER

downstream connections from the Eigiﬁg PORT

manual air purge valves. If bubbles (CONNECTlNG ATTACHMENT)
are still CHARGE PORT

collected in spite of the above Fig. 7-14.

handling,

measure the volume of bubbles collected in 10 minutes.
(6) Then set the manual air purge valves as follows,
Valve No.1: OPEN
Valve No.2: CLOSE
Valve No.3: OPEN
Gas ballast valve and oil delivery valve should be kept closed.
(7) Continuing operation of the purge pump under the above condition, measure the volume of bubbles
in 10 minutes. Measurement should be performed at least three times.
During intervals of each measurement, make sure that the attained vacuum of purge pump is
under 4mmHg.
(8) Calling the measured volume in item (5) as A cc and that in item (7) as B cc, (B-A) is a result of the
bubble leak test.
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(9) After bubble leak test, gas ballast valve and oil delivery valve should be opened and check weather
water is contained in oil or not. If water is absorbed, drain water and fill oil to an appropriate level.

4) When is Bubble Leak Test performed?
= At the leak test after the Absorption Machine is assembled at site.
= At the periodical inspections.

5) Remarks
If the attained vacuum of purge pump is above 4mmHg, refer to “6-2-1. Air Purging”.
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7-9. Tube Cleaning

This instruction describes the method to remove the scale attached to the cooling water system the

Absorption Machine.

1y Cleaning Procedure

Check for
scale or
other cause

Dther cause Investigate :
= g —=| Repair

of failure the cause

» Observe the adhesion state of the scale pror to
cleaning.
» Collectthescale
v Determining the cleaning agent.
(1} Ferform the dissohing test of the scale using
scale various cleaning agent.
(2yDetermine a drainage method.
CAUTION!
(a) Dispose and drain waste water by
complying with the sewerage standards.
(b} Do not drain a hydrogen peroxide-based
cleaning agent into a purification cistern or
activated sludge treatment system
(c) Refer cleaning wsing a fluoride-based
cleaning agent to a professional.
® Determining the cleaning method.
(1) Detemine the area to be cleaned, amount of
water and chemicals used.

L)

Failure due to

Check
prior to
cleaning

requiredforcleaning.

» Perfomm cleaning of the scale by either o1 or o 2

Preparation method.
NOTE !: With the No. 2. method, sludge may
remain after neutralization if only

chemicals are used for cleaning.

If brushing is done, sludge after
neutralization can also be removed
together with the scale.

l * Prepare instruments, chemicals and protective tools

Cleaning
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Cleaning Method Procedure

Cleaning of Scale
(No. 1)

¢

Cleaning using
Chemicals

¢

Draining

i

Cleaning using
Water

Repeat 3 to 5 times

!

Draining

i

Visual
Checking

i

Cleaning using
Water

(Channel A) or (Channel B)

= Neutralize water while draining it
= Check pH and make sure that the water is complied with the

standard for sewerage while draining water

(Channel A) or (Channel B)

= Check pH and transparency, then confirm neutralization

and transparency

= Check the cleaning condition — ™| Cleaning using
= Check if brushina is necessarv or not Brush
= Circulate water throughout the entire ‘

cooling water system, and then clean
using water by continuous blowing.

(2 hours or more) (Channel B)

Keeping tubes with
filling water

= Use alkaline water (pH 8 - 9). Rust preventive may be used.

= If there is a fear of freezing, fill the tubes with water of pH 8 to 9,
drain this water after keeping under this state for 5 to 6 days, then
Open the cover and put in a rust preventive into the water box.



Cleaning of Scale
(No. 2)

+

Cleaning using
i (Channel A) or (Channel B)
Chemicals
]
Perform = Measure the amount of an alkaline agent required for
measurement netitralization
Neutralize = Circulate for 30 to 60 minutes, then neutralize
; (pH 6~8)
Draining * Check pH to confirm neutralization
Cleaning using
——
Water

Repeat 3to Stimes  (Channel A) or (Channel B)

+

|  Draining water

= Check pH and transparency, then confirm

neutralization and transparencv

&

= Check the cleaning condition — ™| Cleaning using
= Check if brushina is necessary or not brush

Circulate water throughout the entire )
Visual

Checking

Cleaning using

cooling water system, then clean using
Water

water by continuous blowing.

= Use alkaline water (pH 8 - 9). A rust preventive may be used
Keeping tubes with = If there is a fear of freezing, fill the tubes with water of pH 8 to 9,

Filling water drain this water after keeping under this state for 5 to 6 days,
then open the cover and put in a rust preventive into the water
box
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Cleaning of Slime

!

Cleaning using
a hydrogen
peroxide based
cleaning agent

Y

Draining

Cleaning using
Water

(Channel A)
Or
(Channel B)

= Do not drain water

into a purificatory
cistern or activated
sludge treatment

system

!

Cleaning using
a hydrogen
peroxide based
cleaning agent

Y

Draining

Repeat 3 to 5 times

+

Draining water

$

Visual
checking

Keeping tubes with

filling water

(Channel A) or (Channel B)

= Alkaline

cleanina

(Channel A)
Or
(Channel B)

= Be sure to take the

cleaning solution
out of the air
conditioner before
neutralizating and

draining the water

= Do not introduce

chemicals into the

air conditioner

= Check pH and transparency, to confirm transparency

= Check the cleaning condition

= Check if brushina is necessary or not

Cleaning using

Brush
|

= Use alkaline water (pH 8 - 9). A rust
preventive may be used.

= If there is a fear of freezing, fill the tubes
with water of pH 8 to 9, drain this water
after keeping under this state for 5 to 6
days, then open the cover and putin a
preventive into the water box

+

Visual
checking



3)

4)

5)

6)
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Determining a Cleaning Agent (Dissolving Test)

Collect the scale to be cleaned, then perform the dissolving test using an available cleaning agent, and
determine the most suitable cleaning agent.

Put the scale into the cleaning agent with the specified concentration, then observe the condition of
bubbles and condition of dissolving the scale.

The more bubbles are emitted and the more scale is dissolved, the more effective the cleaning agent is.

DANGER!
The fluoride based cleaning agent requires qualific ation when handling it and is
extremely hazardous to both humans and equipment. Therefore, in this case, the
professional should be required.

Notice for Drain Waste Water
= Sewerage
: Drain water in accordance with a regulation of each area.
(The below standard is one of the example in Japan.)
= Rivers/lakes/swamps/farm land/fish farm
: Do not drain.
= Waste water treatment facilities
: The hydrogen peroxide based waste water cannot be drained into a purificatory cistern or activated
sludge treatment system.

Table 7-1. Waste Water Standard of Public Sewerage

Item Standard
Temperature Less than 45C
Hydrogen ion concentrator 5<pH<9

Cleaning Method

(1) Inthe case of cleaning together with cooling water

DANGER!
If the cooling water is on the roof, pay attention to the direction of wind to see that
other buildings have not damages.

(2) Inthe case of cleaning for the machine only

Preparation

(1) Prepare water, cleaning agent. Neutralizing agent and rust preventive.

(2) Confirm the area and circuit to be cleaned.

(3) Prepare protection tools (Gloves, Goggles, Mask, Etc.)

(4) Make the cleaning circuit around the pump as shown in Fig. 7-17. for reversing water flow.
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INLET PORT
o I e OR DRAIN PORT

COUPLED WITH __ | COUPLED WITH

THE MACHILE <D THE MACHILE
PUMP

INLET PORT ot

OR DRAIM PORT

Fig. 7-17. Tube Cleaning Circuit around Fump

Tahle 7-2.
Flow Rate ( m3h ) TotalHead (m } Cutput { KW )
0.8 845 22

7) Others

(1) Check if it is harmless to spill water, acid, or alkaline agent at the floor. If it is harm, prepare a
sheet of Examine another cleaning method.

(2) If cleaning takes two days of more, fill the tubes with clean water (city water) at the end of daily work.
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7-10. Removing Refrigerant from Machine

This instruction describes the procedure of removing refrigerant from machine for following works.
B Adjusting charging quantity of refrigerant
B After de-crystallization with charging pure water.

1) Instruments
= Small pump for removing refrigerant
Example of pump specifications

-Flowrate : 20 liter/min.

-Totalhead : 14 m

= Vacuum rubber hose (1 ~2m) © 2 numbers
= Wire (50cm) . 3 numbers
= Pliers

= Adjustable wrench
= Bucket with scale(30 liter)

2) Procedure
(1) Perform air purging from shell.

(2) Make the circuit for removing refrigerant
as shown in Fig. 7-18.

(3) Start small pump for removing
refrigerant.

(4) Slightly open the service valve VACUUM
furnished on refrigerant pipe by using
adjustable wrench.

(5) Fully open the service valve when
refrigerant is discharged into the bucket.

(6) Fully close the service valve when
required quantity of the refrigerant is
removed.

(7) Stop the small pump for removing —_—
refrigerant.

SERVICE VALVE
(FOR REFRIGERANT)

RUBBER HOSE

——

REFRIGERANT
_

REFRIGERANT
PUMP

SMALL PUMP
FOR REMOVING

(8) Continue the air purging for 30 minutes ~_BUCKET REFRIGERANT
after completion of this work.
(9) Disassemble the circuit. Fig. 7-18. Refrigerant Removing Device

(10) Confirm that cap of the service valve is
closed completely.
(11) Wash the tools with water.
3) Notice
(1) Pour water into the small pump before starting up the small pump.
(2) For adjusting of charging quantity of refrigerant, perform this work under condition of full load. Also
checking refrigerant level though evaporator sight glass (see punch marks on evaporator sight
glass.), discharge refrigerant little by little.

124



7-11. Solution Pumps

1)

2)
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Introduction

(1) Please follow these instructions carefully when you operate the pump.

(2) Do not operate a dry pump (do not switch on when there is no liquid in the pump.)

(3) Completely remove foreign matter and rust from piping and accessories.

(4) Check for any abnormalities in circulating channels at the time of inspection.

(5) Do not run the pump with discharge valve closed for more than one minute.

(6) Do not run the pump in reverse rotating direction.

(7) Do not operate if there is any cavitation.

(8) When a safety device is triggered, check the cause without delay and operate the pump only after
the problem is corrected.

(9) Bearings should be replaced in a fixed cycle.

A canned motor pump has the following advantageous features;
(1) Perfectly free from leakage and air tight

(2) Silent operation with little vibration

(3) Small space required for installation

(4) Low running cost

This manual has been prepared as an essential guide for the operation, best use, and proper care of the
pump. It is to be understood that proper operation, checking and maintenance are prerequisites to
take best advantage of the above features, and also for keeping the pump in the best condition for a
long time.

Construction
This construction of the pump is shown in Fig. 7-19. and Fig. 7-20. Since they are basically the same
construction, only pump in Fig. 7-19 is explained here.

The motor is of a radial air-gap induction type, and the inside of the stator and the outside of the rotor
are welded and hermetically sealed with a thin sheet of hon-magnetic metal.

The pump is so designed that a certain quantity of liquid being handled enters into the motor chamber
through Filter (No. 7.) mounted on circulatory hole on the Front Bearing Housing (No. 10.) and flows in
the gap between Bearing (No. 11.) and Sleeve (No. 12.) and is led into the inlet of Casing (No. 1.)
through balancing hole of

Impeller (No. 6). And at the same time a certain quantity of liquid runs through space between stator
Can(No. 16.) and Rotor Can(No. 27.), gap between Bearing(No. 11.) and Sleeve(No. 12.) in rear side,
and is led into the inlet of Casing through circulatory hole inside the Shaft(No. 3.).

This circulating liquid serves to lubricate Bearings 11 and cool motor.

Rotor Assembly (No. 26.) is supported by two Bearings (No. 11.) on either side. Impeller (No. 6.) is
mounted on the Shaft (No. 3.) which is with Rotor.

Revolving parts of Rotor and Impeller are placed fully in the liquid being handled so that there is no
movable part that passes through the liquid contact part and outer part.

This, therefore, eliminates the necessity of a shaft seal, which is the source of many problems.

Inducer (No. 2.) is mounted on the shaft end and this, together with Impeller (No. 6.), considerably
improves total suction performance.
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Check Pump Rotation
Connect the electric source (R, S, T) to the terminals (U, V, W) of the pump as follow;

R-U, S-V, T-W
Then the pump rotates in a normal direction. (Counter clockwise viewed from impeller side)
To make sure, switch on the pump just for a second and check the direction.

Preparation for operation and trial operation

(a) Setting of overload relay
As rated ampere at normal output of the canned motor is higher than the one of general motors,
set at the rated ampere indicated on the name plate. It is effective as a protecting device for
canned motors to set the overload relay at as low amperage as possible. Generally, it is
recommended to set the relay at the current 1.1~1.25 times as high as the operating current.
= Smaller fluctuation of voltage and load........ 1.1times
= Bigger fluctuation of voltage and load .......... 1.25 times

(b) Trial operation
Note the following points during operation.

= Pressure gauges any abnormal pressure fluctuation?
Is specified pressure indicated?
= Ammeter Is the amperage too high?
= Abnormal noise is metal rubbing noise or cavitation noise heard?

If there is any abnormality, switch off the pump and check the cause as per instructions in
the following chapter.

4) Maintenance and Inspection

)
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Dismantling

Dismantling manner is basically the same among the pumps in Fig. 7-19. and Fig. 7-20., so the

pump in Fig. 7-19. Is explained here.

(a) Remove Nuts (No. 30.) and pull the motor backward. At this time pay full attention not to hit
Inducer (No. 2.) and Impeller (No. 6.) against Casing (No. 1.).

(b) Extend the bent of Lock Washer (No. 4.) on the shaft end and remove Bolt (No. 35.), then
Inducer (No. 2.) and Impeller (No. 6.) can be removed.

(c) Remove Bolt (No. 32. No. 18.) And pull out Front Bearing Housing (No. 10.) and Rear Bearing
Housing (No. 20) From either end of Stator. At this time, pay attention not to damage Bearing
(No. 11.).

(d) In taking out Rotor assembly(No. 26.) from Stator assembly(No. 15.), pull it carefully,
slowly and horizontally along Stator Can, for otherwise shaft end might hit against Stator

Can, possible causing cracking of damaging to both. Remove Rotor should be put on clean

cloth so as not to damage Rotor Can.

(e) Remove Key(No. 5.), Adjusting washer(No. 33.), Front Sleeve(No. 12.) and Thrust Collar(No.
13)

(f) from Rotor assembly(No. 26.). Sleeve (No. 12.) and Thrust Collar (No. 13.) in rear side of Rotor
(g) Can be removed after taking out of Snap Ring (No. 19.).

Note. 1 Take care not to loose small parts, such as key, blots and washers.

Note. 2 On solution pump, do not leave parts wet for a long time, otherwise corrosion might
occur on sliding surface of sleeves and collars. Wipe the parts with clean cloth or
wash them with water. Wetted part of shaft and impeller shall also be cleaned.
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)

©)

(4)

Reassembling

Reassembling can be made in the reverse manner of dismantling, but please note the following

points.

(&) When bearing is replaced with new one, take care to put seat plate on the cut part of bearing
and insert bearing to the housing with seat plate on which set screw presses to lock bearing.
(Pump in Fig. 7-20. does not need seat plate and set screw)

(b) When sleeve and collar are replaced, set pin on the shaft without fail. Thrust collar shall be
set on the shaft as shown in Fig. 7-21.

Baaring L—‘
\ g Chamfared much
é )
— M Charmlerad -
? - I'I'I!I'i. les ¥ {.}
Shaft / §
é"‘m‘ Thrust Collar

/_Shaft Sleeve
Fig. 7-21. Thrust Collar Setting

(c) Adjustment of axial gap of impeller (Pump in Fig. 7-20. does not need the adjustment ) Adjust
the gap “g” shown in Fig. 7-22. with adjusting washer to 0.5 ~ 0.9mm. Measurement of gap “g”
shall be done as Shown below.

Slide  colipers = II v

I
Measured before usmbli"gz

Fig. 7-22. Axial Gap of Impeller

(d) Bolts must be fastened with particular care to tighten up uniformly.
(e) After assembling Lock Washer (No. 4.), never fail to bend so as to work as locking.
(f) Clean gaskets and other accessories before fixing.

Periodical Inspection
It is advised that the pump be overhauled once a year.

Maintenance and Inspection

As to how often or what extent the maintenance or inspection should be done, it is not always
the same according to the operating conditions, etc.

Check points in general are as per following list.

B BEARING WEAR LIMIT
In case TRG indication is in the range of caution of danger or abnormal vibration and noise can
be noticed, overhaul the pump and check the bearings.
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Replacement of bearing shall be done in the followings;

D-d = limitvalue

L < limit value

NOTE: In case of bearing replacement, sleeve and thrust collar shall also be checked. Generally
the life of sleeve and collar is longer than that of bearing, but sometimes surface of these

parts is damaged by foreign matter contained in the pumped liquid.

It is advised that sleeve

and collar are to be replaced with new ones when these parts have scratched traces on the
surface and the traces catch finger nails

Table 7-4. Limit Value of Bearing Wear

Type of Pump Bearing Position D-d (rum) L (o)
WOO02M, WO0zM Front{lnducer Side} 04 26.0
WOO4M, LOT2M Rear 04 26.0
Wo1aD, LO32C Front, Rear 0.4 a0.0
LOZ0C, LOoanc Front, Rear 045 700

Sleeve
Thrust Collar
%
%
A
{: .Y 3y "‘u. i h.|

(
L

A

sy

Fig. 7-23. Bearing Wear Limit



Table 7-5 Inspection Points

Daily Inspection

Monthly Inspection

Periodic Inspe ction

Objects

Inspect mainly if there is
any abnormal operating
condition

Inspection, cleaning &
maintenance which can
be done without
disassembling

To repair defects which
are found upon
disassembling or before

Pressure Gauge

Is specific pressure

indicated ?

Is specific flow
Flow Meter o

indicated ?

Is there any over
Ammeter amperage or fluctuation

of current ?

Liquid Leakage

Is there any leakage ?

Abnormal Noise or

Is there any ?

Vibration
Measure insulation Measure insulation
Stator Assembly resistance Not less than | resistance before & after
5MQ disassembly
Is there any foreign
Casing material inside ?
Is the mouth ring worn ?
Is there any wear
damage in the mouth
Impeller ring ?
Is there any foreign
material inside ?
Circulation
Channels Are there blocked ?
Are there any cracks,
Bearings scratches, wears or
abrasions ?
Shaft Sleeve Same as above

Thrust Collar

Same as above

Are there any contact

Rotor Can
marks or scratches ?
Stator Can Same as above
Gaskets Any cracks or breaks ?
Measure voltage of TRG.
Measure voltage at TRG
TRG If necessary, replace

terminals

bearing.
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Table 7-6 Troubles Causes and Countermeasures (1/2)

Troubles Causes Countermeasures
Change to three phase to single phase
Pump has not started due to; source
Valves is not open Open valve
No Pumping ) )
Pump is not connected to electric source Check if wire connections are poorly or
Incorrectly
Motor coil is cut
Measure resistance between coils, and if it is
cut, send back motor to us for repair work
Rotating direction is improper Correct rotation
Correct as planned or replace pump
Circuit resistance or actual head is different
from plan
Viscosity or specific gravity is too high
Total head
lacking upon

initial operation

of new pump

Circulation line inside pump is clogged with
foreign particles

Voltage drops

Cavitations has occurred

Liquid has solidified

Remove them

Correct so as to have specified voltage

Correct suction pipe
Get suction liquid level higher

Remove the solidification

Flow rate drops
while in

operation

Check all in above section
Mouth rings of casing and impeller are
worn

Impeller is abraded or damaged

Unexpected rise of viscosity due to liquid

temperature’s decline

Piping loss is increased

Replace it

Replace it

Raise temperature as specified or replace

pump

Clean piping
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Table 7-6 Troubles Causes and Countermeasures (2/2)

Troubles

Causes

Countermeasures

Motor stops

automatically

Baring have seized due to dry operation

Over-load

Over-heat

Wrong setting of safety device

Replace bearings

Check if liquid specification or amount is as per
planned, and if not, correct as specified
or replace pump

Check if air bleeding is completed, if circulation
line is clogged or if the amount of cooling water

is as specified

Reset after inspection

Dry operation

Lubricant is insufficient

Keep the liquid level high enough

Clean circulation passageway

Abnormal

abrasion of Slurry is mixed in Remove the slurry

bearings

Line end Sleeve sliding surface is damaged or Remove the sleeve
rough
Crystallization of liquid Remove the crystallization
Cavitations has occurred Correct so as not to cause cavitations
Circulation liquid is insufficient Clean the passageway

Abnormal

vibration and
noise

Circulation line

Foreign particle comes into casing

Bearings are worn

Poor mountings of pump

Crystallization of liquid

Remove the foreign particle

Replace the bearings

Mount the pump securely

Remove the crystallization
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7-12. Vacuum Pump

1) Motor Connection
Connect the motor to the power supply so that the pump rotates in the rightward direction viewed from

The pulley Side.

2) Operation

(A5 BALLAST VALNE

Fig. 7-24. VYacuum Fump Assembly

(1) Check before running

(a) Check the tension of V-belt.
Adjust the tension of V-belt to such extent that the belt can be twisted about 90 degrees when
its middle part is picked up between your fingers and twiddled, of the belt is bent about its
thickness when pressed with your fingers. The tension control is made by means of the slide
base of motor.

(b) Open the gas ballast valve.

(c) Check an oil gauge to confirm that oil is in the pump.
Before the starting, it sometimes happens that the oil is in the cylinder, and the oil level is below
the center of oil gauge.
Adjust the oil quantity so that the oil level comes nearly to the center of oil gauge during the
operation of the pump. Where the oil quantity is small, remove the cap of the exhaust port and
feed oil from here, while in the case of large oil quantity, draw out the oil from the drain.

(d) Use the designated pump oil or the rotary pump oil.

(2) Starting

Close the motor switch to start the pump. When the pump indicates heavy rotation, close the
switch intermittently.
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SUCTION
EXHAUST '

A ¢
EXHAUST PORT SUCTION PORT
NUT [ j_‘

VALVE FIXING
BOLT

CYLINDER

VANE

EXHAUST  SUCTION EXHAUST  SUCTION EXHAUST ~ SUCTION
EXHAUST ~ SUCTION EXHAUST  SUCTION EXHAUST  SUCTION

BYE

Fig. 7-25. Detail of Vacuum pump construction and Vacuuming operation



3)

4)

(3) Stopping
Cut off the motor switch

(4) Steps to be taken during the power failure
Promptly take the following steps when the pump is suddenly suspended from operation because
of power failure or the like.
(a) Close the suction side valve of the vacuum system.
(b) Cut off the motor switch

Maintenance

(1) Check the tension of V-belt from time to time, and make adjustment if the belt is prolonged.
Ordinary rubber V-belt is damaged by moisture almost in no case, but is affected by oil or gasoline.
It is necessary to carefully wipe off dust and dirt from the belt, from time to time.

(2) Pay attention to the quantity and discoloring of oil. Pressure is sometimes low even when the oil is
stained. In general, however, the pressure goes up (become worse) in proportion to the degree of
stain, and it becomes necessary to replace the oil in an extreme case. When exhausting a certain
degree of condensing gas, it is possible to purify the oil by using ballast.

Diagnosis of Fault
Take the following steps when the equipment has gone wrong.

Table 7-7. Diagnosis of Fault

Condition Check Point Steps to be Taken

The motor alone rotates,
but the pump does notrun | Isn't a seizure caused by a foreign | Disassemble the machine and make

In the tension of the belt adequate ? | Strain the belt

abject contained in the pump repair
Isn’t the pump oil insufficient ? Supply the pump oil
Isn’t the exhaust valve in fault ? Replace the exhaust valve part
Noise is heard Isn’t the blade spring in trouble ? Replace the blade spring
Isn’t a seizure caused by a foreign | Disassemble the machine and make
object contained in the pump ? repair
Is the tension of belt proper ? Strain the belt
Pump temperature is Isn’t the pump oil insufficient ? Supply the pump oil
abnormally high Isn't a seizure caused by a foreign | Disassemble the machine and make
in the pump ? repair

equipment ?

Low Degree of Vacuum pump alone, and stop the leakage.
Isn’t the pump oil stained ? Replace the pump oil.
Isn’t the exhaust valve in fault ? Replace the exhaust valve part.

Close the suction side vacuum valve,

Isn't th leak in th
SN ere any fleakage iIn the check the degree of vacuum of the
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8. Gas Burner (for Direct-Fired Machine only)

This instruction describes the construction and the methods for checking, adjusting, setting and
testing of Gas Burner.

DANGER!

Regarding operation of burner, take care following items for safety operation, energy
saving and keeping long life.

(1) Monitor any gas leakage on a burner and gas pip  ing continually.

(2) Even if small abnormal condition happens on com bustion system, immediately stop
gas supply and electric supply. And check and repa ir do not restore the gas supply
and electric supply unless the cause of abnormal co ndition has been removed.

(3) When air purging is performed from gas piping, do not use fire surrounding this area.

(4) Do not store flammable material in a machinero  om.

(5) Perform sufficient ventilation in a machine roo m.

(6) Study the all gas system.

(7) Keep a machine room clean and good environmenta | condition.

(8) Do not careless operation and inspection on the burner.

(9) Replace flame detector once per 10,000-hours op  eration.

If you are not familiar with the burner, please do not apply any modification on the setting
initially made by the manufacturers at his factory.

But if you need the changes on the burner, please r  ead this instruction carefully or
Contact the manufacturer.
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8-1- 1 Construction

Burner head

Burner housing

@ Gas Port @ Combustion head
@ Blast tube

@ Gas Port ® Gas manifold

® Blower

Fig. 8-1. Typical Construction of Gas Burner

Detection electrode

Earth electroda

lgnition electrode

Fig. 8-2. Cross-sectional View of Combustion Head of Gas Burner
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Removing the combustion head

Removing the combustion head
® Remove the cover C.

® lLinscrew the 3 screws YV which hold in posi-
tion the gas manifold G and pull out the
complete group as shown in figure.

Mota: to replace the combustion head reversa

the procedure describaed above having care to

place correctly the © ring (OR) betwean bur-

ner and gas manifold.

Key
YRT Head adjusting screw
AR Threaded rod

W Fixing screw
[ Sas manifold
OR "O7ring

c Cover

Replace flame detector once per 10,000-hours operat ion.
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8-1-2. Fuel Piping for gas type

140

i GAS SOLENOID VALVE K] GAS PRESSURE GAUGE
b GOVERNIR & FILTER 14 GASPRESSURE S/
3 CONTROL PANEL 13 GAS PRESSURE §/W
4 DAMPER MOTOR 12 GAS PRESSURE GAUGE
3 SILENCER il PROTECTRELAY

2 BLOWER 10 BLAST TUBE

! BURNER BODY 9 BALL VALVE

N PARTS NAME 8 GAS LEAK CHECK S/

K]

GAS PRESS, $/V (LOW)

14

IGNITION ELECTROD

13

GOVERNIR (IN FILTER)

12

GAS LEAK S/W

il

DOUBLE VALVE

DAMPER MITOR

PRESS. GAUGE

BALL VALVE

GAS PRESS, §/V CHIGH)

AR PRESS S/V

BUTTERFLY VALVE

IGNITION TRANSFORMER

FLAME DETECTOR

Nl | |an|oy| |

BLOVER

BURNER B

= —
—i

DESCRIPTION

13




8-1-3. Sequence at the Test Operation

At the test operation, perform checking, measuring and adjusting for burner in accordance with
following sequence.

141

Check auxiliarv eauioment of aas line.

Perform function test of electric circuit, and check time schedule of combustion.

Perform visual inspection of burner and aas train.

Perform leak test for gas train.
(Refer to “1) Method of Leak Test for Gas Train” in page 144.)

Perform air purging in gas train.
(Refer to “2) Air Purge Method of Gas Train” in page 146)

Set low gas pressure switch and air pressure switch.
(Refer to “3) Setting Method of Low Gas Pressure Switch” in page 146.)
(Refer to “4) Setting Method of Air Flow Switch” in page 146.)

Confirm that whether actual opening rate of the air damper fits the indicated opening
rate on the opening rate indicator or not.
(There is the cut on the end of the damper shaft.)

Measure the flame current of ignition spark.
(Refer to "5) Method of Measurement for Flame Current” in page 147.)

Perform flame failure test.
(Refer to "6) Method of Flame Failure Test". in page 147.)

Open main cock.

(Refer to "7) Adjusting Method of Ignition Flame" in page 148.)

Y

Perform flame failure test.

(Refer to "6) Method of Flame Failure Test" in pagel47.)

'
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Perform Ignition test of main burner.

(1) Open main gas cock, and close main cock.

(2) Fix gas control valve with fully close.

(3) Fix air damper with fully close.

(4) Operate the machine.

(5) Gradually open main cock when gas shut off valves open.

(6) If following abnormal conditions happen, close main cock suddenly and stop the machine.

After removing the cause, perform the test again.

Vibration combustion happens.
Combustion noise is too big.
Flame lifting happens.

Flame is too little.

Flame leans abnormally.

Adjust main burner.

(Refer to "8) Adjusting Method of Main Burner" in page 149.)

Set low gas pressure switch and air pressure switch.

(Refer to "3) Setting Method of Low Gas Pressure Switch" in page146.)

Confirm the setting of low limit switch and high limit switch

(Refer to "9) Confirmation for Setting Value of Limit Switch" in page 151.)

'

Confirm and record combustion condition during operation.
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8-1-4. Sequence at the Periodic Inspection

At the periodic inspection, perform checking, measuring and adjusting for burner in accordance with

following sequence.

Check auxiliarv eauipoment of aas line.

Perform function test of electric circuit, and check time schedule of combustion.

Perform visual inspection of burner and aas train.

Perform leak test for gas train.
(Refer to “1) Method of Leak Test for Gas Train” in pagel45.)

Measure the flame current of ignition spark.

(Refer to “5) Method of Measurement for Flame Current” in page 148.)

Perform flame failure test.

(Refer to “6) Method of Flame Failure Test” in page 148.)

Confirm mixina ratio of gas and air.

Confirm the setting of low limit switch and high limit switch

(Refer to "9) Confirmation for Setting Value of Limit Switch" in page 152..)

$

Confirm settina of low aas pressure switch and air nressure switch.

$

Confirm and record combustion condition during operation.
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8-1-5. Instruction for Each Works

1)

144

Method of Leak Test for Gas Train
This section describes the procedures for following portions.
= Leakage of each connections of gas train between main cock and main gas cock.

(1) Leakage of each connections of gas train

a)

b)

1 1

Equipment use HEXAGON NUT
= Cock with hose-end(PT 1/4B) : 3 pieces

= Gas tubing (2-3m) : 7 pieces N

= Manometer : 1 piece

= Air pump up tool : 1 piece

= Hexagon wrench : 1 piece

= Adjustable wrench : 1 piece GAS SHUT-UFF VALVE

= Soapsuds

= Sealant for gas pipe screw

= Distributor (Make a distributor) : 1 piece
Fig.8-4. Leak Test Port

Procedure

(a) Confirm that the main cock and main gas cock are fully closed.

(b) Remove the hexagon nut furnished on the main gas shut off valve. (See to Fig. 8-4.)

(c) Make the piping for this testing as shown in Fig. 8-5.

(d) Reading the manometer, pump up into the gas train until the pressure in the gas train
Reaches to 1.5 times of supplied gas pressure.

(e) Check that whether there are some leakage or not by soapsuds.

(f) If there are some leakages, repair them by tightening up or replacing packing.

(g) After completion of this testing, remove the cocks with hose-end, and furnish the
Plugs and the hexagon nut with the sealant.

SYMBOL
¢ COCK WITH HOSE—END
— GAS TUBING
GAS PRESS.
LOW SWITCH MAIN BURNER
VALVE @ +
ONO. — 3 - MAIN GAS
COCK  STRANER OO VANE o0 VANE GAS CONTROL
COCK VALVE
MANOMETER

DISTRIBUTOR

Fig. 8-5 Method of Leak Test for Gas Train
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(2) Leakage through main gas shut off valves and pilot solenoid valves.

a)

b)

Equipment use

= Cock with hose-end (PT 1/4B) : 2 pieces
= Gas tubing (2-3m) : 3 pieces
= Manometer . 1 piece
= Air pump up tool : 1 piece
= Hexagon wrench 1 piece
= Adjustable wrench : 1 piece
= Soapsuds : 1 piece
= Sealant for gas pipe screw : 1 piece
= Bucket and measuring cylinder . 1 piece
= Distributor (Make a distributor) : 1 piece
Standard

Less than 210cm® per 1(one) hour at 1.1 times of supplied gas pressure.
(Gas consumption: 300,000kcal/h above)

<)

d)
@)
(b)
(©)

(d)

()
(f)

Procedure for No. 2. main gas shut off valve
(a) Confirm that the main cock and main gas cock are fully closed.
Remove the hexagon nut furnished on
the No. 2. main gas shut off valve.
(see Fig. 8-4.)
(b) Furnish a cock with hose-end to the

above position with the sealant.

NO.2 SHUT-  NO.1 SHUT-
OFF VALVE  OFF VALVE

MANOMETER

(c) Make the piping for this testing as MEASURING

shown in Fig. 8-6.
(d) Reading the manometer, pump up into

th train until th in th
€ gas train unt € pressure In the DISTRIBUTOR

AR PUMP UP TOOL

LESS 10mm

gas train reaches to 1.1 times of
supplied gas pressure.
(e) Measure amount of leakage. Fig. 8-6.Leak Test 1. on Valve
(f) If amount of leakage is more than standard value, replace the valve.

Procedure for No. 1. gas shut off valve
Remove the hexagon nut furnished on the No. 1. Main gas shut-off valve.

Furnish a cock with hose-end to-the above
position with the sealant.
Make the piping for this testing as shown in —

Fig. 8-7 NO.1 SHUT- T
Reading the manometer, pump up into the OFF VALVE

ol

MEASURING
CYLINDER

gas train until the pressure in the gas train MANOMETER E
reaches to 1.1 times of supplied gas =]
pressure. DISTRIBUTOR a

[¥¥)
Measure amount of leakage. AR PUMP UP TOOL =
If amount of leakage is more than standard Fig. 8-7.Leak Test2. On Valve

value, replace the valve.
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Air Purge Method of Gas Train

This section describes the procedure for air purging of the lower reaches of the main cock.
= Confirm that the gas pipe until the main cock is complete purged by a gas company
= In the case of collective stack system, confirm that other combustion equipment are stopped.

(1) Procedure

(a) Remove the secondary electric wire of the ignition transformer.

(b) Confirming the main gas shut off valves to close, and fully open the main cock, gas control
valve and main gas cock.

(c) Start the machine.

(d) After pre-purge, discharge signal occurs from spark rod.

(e) After about 2 seconds, the main gas shut off valves open.

(f) After 2 ~ 3 times of opening the main gas shut off valves, switch off the dummy signal
Switch and fully close the main cock immediately.
(Be sure not to open the main gas shut off valves over 3 seconds.)

(g) The machine occurs safety stop of combustion alarm.

(h) Fully close the main gas cock.

(i) To perform post-purge adequately, switching off the main circuit breaker after stopping the
blower, then switch on the main circuit breaker and start the machine again. After about 90
seconds, stop the machine. Repeat this work 2 ~ 3 times.

(2) Precaution
During air purging, non-combustion gas flows into the stack. Therefore, be sure not to operate other

combustion equipment during this work.

Setting Method of Low Gas Pressure Switch
This section describes the procedure for setting of low gas pressure switch.

(1) Setting value

(@) Minimum  : Factory set value 140mmH,0
Adjustment of set value  lowest pressure during operation x 0.7
(b) Maximum : Factory set value 600mmH,0
Adjustment of set value Highest pressure during operation x 0.7

(2) Procedure
(a) Measure the supplied gas pressure
= Low pressure : Measure inlet pressure of main gas shut-off valve
= Middle pressure : Measure outlet pressure of governor

Setting Method of Air Flow Switch
This section describes the procedure for air flow switch.

(1) Setting value
(a) At first step of setting : 20mmH,0
(b) At final setting : Pressure during air damper full close x 0.7

(2) Procedure
(a) Connect a manometer or pressure gauge to cock with hose-end furnished on the wind box.
(b) Measuring pressure in the wind box.



5) Method of Measurement for Flame Current
This section describes the procedure for measuring flame current.

(1) Instruments

(a) DC micro ammeter (range : 0 ~ 25A)

(b) Plug with electric wire and plug for DC micro ammeter
(2) Procedure

(a) Connect the electric wire as shown in Fig. 8-8.

24 20

. =

1|
1
LT

Fig. 8-8. Measurement for Flame Current

(3) Standard of flame current

(a) At spark of sparkrod :0 U A
(b) At normal combustion
= Flame rod 16 ~7M{AmIn.
= UV cell 160 ~ 70 4/ Amin.
6) Method of Flame Failure Test
This section describes the procedures for flame failure tests as follows.
= At the running of ignition sparks only.
= At the ignition of main burner.
= At the running of main burner.

(1) Procedure for "At the running of ignition spark only".
(a) Confirm that the main cock, main gas cock are closed.
(b) Start the machine.
(c) Confirm that there is no flame during ignition spark.

(d) At that time, measure the flame current and confirm that the flame current is less than 6 ~ 7 4/ A.

(2) Procedure for "At the ignition of main burner"
(a) Confirm that the main cock is opened and the main gas cock is closed.
(b) Start the machine.
(c) There is no flame because main gas cock valve is closed
(d) Lock out after main gas shut-off valve open
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(3) Procedure for "At the running of main burner".
(Perform the test after completion of adjusting the main burner).
(a) Confirm that the main cock, and main gas cock are opened.
(b) Start the machine.
(c) Confirm that the main burner ignites.
(d) Close the main cock.
(e) Confirm that main gas shut off valves close within one second of flame response time.
(f) Confirm that combustion trouble occurs within one second of lockout timing.

7) Adjusting Method of Ignition Flame
Please, perform following operations before starting.

The angle " @ ™ indicates the position of gas throttle val\ T
(see Fig. 8-9.)

m 2 VR
S

N

Fig. 8-9. Butterfly Valve Fig. 8-10. DMVDLE

W

= Set solenoid valve Fig. 8-10. to the max. position, then lower gas delivery by tightening the regulating
Screw with a screwdriver until valve pin opening as 70% of the max. one.
= Set gas pressure switch to "Minimum Position".
= Start flame depends on the position of the valve throttle which is to be moved a few degrees with
Respect to the horizontal axis (as shown by the Fig. 8-9.)
High or low start flame is obtained by increasing or diminishing displacement with respect to the
horizontal line. Since time available to carry out start flame setting is quite reduced, it is advisable to
disconnect terminal and connect it again after operation. If do not obtained ignition flame,
you must adjust the Initial lift of the valve. (Fast opening adjustment) For fast opening
adjustment, remove the cap T and insert it in the pin VR with its groove up. To reduce-firing
output screw it up, to increase, unscrew it. (see Fig 8-10.)

Note: The screw VBS is to be removed to replace coil only.
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8) Adjusting Method of Main Burner
This section describes the procedures for adjusting of main burner.

(1) Instruments

= Adjustable wrench

= screw driver

= Oxygen content meter

= Carbon dioxide analyzer

= Carbon monoxide analyzer

= DC micro ammeter

= Pen for mark

(2) Procedure

(a) Confirm that the main cock is opened.

(b) Check the gas supply pressure is correct.

(c) Check the flame protection electronic unit has not gone to lockout.

Reset, if necessary.

(d) Check the sets of temperature or pressure regulating controls are closed. (Check interlock)

(e) Blower motor starts and pre-purging begins.

Since pre-purging is to be carried out with the maximum air delivery, theburner control circuit
turns the air damper to the max. delivery position, viathe air servo-control, in 30 seconds time
approx.

When the servo-control is fully open, a signal to the electronic control unit starts the 30 seconds
pre-purge cycle. At the end of the pre-purge time, the air servo-control is nearly completely
closed, so that burner ignition is ensured at min. output.

Simultaneously, the ignition transformer receives voltage end, after 4 seconds(pre-ignition),
actuates the gas valves. Fuel flows to the combustion head and ignites, being regulated by the
gas firing rate throttle.

2 seconds after gas valves have opened, the ignition transformer is excluded from the circuit.

(f) Now the burner is operating at minimum firing rate (about 10 ~ 15% of the max. firing rate).
Afterwards, the air servo-control runs to the low flame position and, In case the temperature
control should be set at the max. output, to the fully, open position of air damper and gas throttle.

(g) On completion of its program, irrespective of heat required, the sequence switch resets the
control contacts to their start position for next cycle, which will be performed at the end of the
burner idle time caused by limit or response switches.

(h) Fine adjust the gas butterfly valve, and gas flow rate is set at about 25% of the maximum gas
flow rate.

(The gas flow rate is measured by a gas flow mater.) After adjusting the gas flow rate, fix the
low fire adjustment screw with the nut.

(i) Determine the air damper opening degree by analyzing the exhaust gas, and mark this degree
on the indicator. The standard O, quantity is 4-8%.

() 'Initial start up flame" adjustment is attained by loosening the screw “VB” and hand-moving the
damper “S” to the desired set-point.

NOTE : After adjustment, make sure the bolt “RA” and the lock-screw “VB” are tight.

(k) To adjust air delivery for "high flame", loosen the socket headed bolt “RA” and move the tie
rod “T” along the guide “CT” as desired. This will cause the damper “S” to shift and desired air
delivery will be obtained.
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VB

Air damper shaft RA

Fig. 8-11. Adjustment of Air Flow

() Determine the air damper opening degree by analyzing the exhaust gas, and make this degree
on the indicator. The standard O, quantity is 3-6%.

(m)By the manner same as item (j) and (k), determine the air damper opening degrees comparing
with gas flow rates which are about 50% and 75% of maximum flow rate. And mark these
positions on the gas control valve opening degree Indicator and the air damper opening degree
indicator.

(n) The regulation of gas supply to the throttle “G” is carried loosening the bolts V in the sector
regulator “S” by spanner.

The movement the throttle “G” is controlled by the pivot “P* according to the shape taken by the

blade positions.

NOTE : Any setting is to be carried out when burner is stop. For air delivery adjustment
through the cam “C”, please Flame Adjustment.,

(o) Completing the above works, stop the machine and close the main cock.

(p) Assemble each links and joints so that the low fire position of the gas.

Control valve corresponds to low fire position of the air damper.
Manipulate the link to confirm that the gas control valve and air damper
Reach at high fire positions.

(q) In case that the movement of the air damper is too small move the joint

Of the position "RA" shown in Fig. 8-11. toward the shaft of air damper.

Fig. 8-12. Adjustment of Air-Fuel Ratio
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Confirmation for Setting Value of Limit Switch
This section describes the manner for confirmation that whether the following limit switches are set
correctly or not.

= High limit switch (I Cam: OPEN)
= |gnition position close (I Cam : CLOSE)
= Low limit switch (IT Cam : 33L)

= Adjustment of limit switch angle

)

)

Angle indicator

Fig. 8-14. Adjustment of Limit Switch

Fig. 8-13. Damper Motor (limit Switch)

High limit switch and low limit switch
Confirm that the tip of the switch lever is got on the angle of the cam as shown in Fig. 8-14.
in order to function surely at where the gas control valve positions to full open and full close.

Main gas valve limit switch

This limit switch is accommodated in a No. 1. main gas shut off valve.

Confirm that the limit switch is functioned by the opening degree of valve disk plate furnished on
the shaft of the No. 1. main gas shut off valve pushes down the switch lever when this shut off
Valve close.

(It is desirable that the limit switch is functioned immediately when the shut off valve opens.)
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Adjusting Method at Happening Vibration Combustion
This section describes the manner for adjusting at happening vibration combustion.

(1) Causes of vibration combustion
Causes of vibration combustion are as follows;

Non-matching between burner and combustion chamber.
Form of stack

Kind of gas

Fluctuations of supplied gas pressure

Miss-adjusting of air ratio

(2) Probable causes from burner

Vibration by fire lifting (Manner for judgment)

Color of fire becomes muddy.

Low noise occurs violently near a stack.

Pulsation noise can be beard by leakage air from wind box by means of removing a screw of the
wind box.

The vibration becomes large with a combustion degree.

(3) Probable causes from auxiliary equipment

In the case of collective stack system, there is a possible that the vibration combustion occurs
under condition of operation of two or more machines.

In case that movement of a draft regulator is not smooth, there is a possible that the vibration
combustion occurs.

Low voice noise occurs violently near a stack.

Pulsation noise can be heard by leakage air from wind box by means of removing a screw. of the
wind box.

The vibration becomes large with a combustion degree.

Inspection of Auxiliary Equipment of Gas Line and Exhaust Gas Line
This section describes inspection points of auxiliary equipment of gas line and exhaust gas line.

(1) Ventilation for a machine room

Confirm that ventilation for a machine room is performed sufficiently.
Required air rate for combustion : About 1.2m%h per fuel consumption of 1,000kca/h
(Combustion capacity of the burner is described on the specification plate of the burner.)

(2) Combustibles
Confirm that there are not any combustibles as a oil, a alcohol in a machine room. If there are
some combustibles in a machine room, be sure to charge the combustibles in a safety position
correctly.

(3) Flue and stack
(a) Confirm that there is not clogged portion in a flue and a stack.
(b) In case that there is a damper in a flue, confirm the followings.

= Actual opening degree and indication on a indicator of a damper are met.
= Movement of a damper is smooth.

= Fixing of a damper firm.

= Opening degree of a damper is proper.
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(c) On collective stack system, except for which a case that adjustment of buck pressure by a
damper is required on order or prevent a back current of exhaust gas or prevent a fluctuation of
back pressure (as this case, pre-purge is required sufficiently.), fix a damper to fully open.

(d) Confirm the following items during combustion after combustion of adjustment for a burner
= There are not any leakage of exhaust gas.

» There are not any condensations.

= There are not any portions where are heated excessively.
= Fluctuation of back pressure is within 0 to -5mmH,0.

» In the case of metal flue, there is not any vibration.

= Exhaust noise is not abnormal large.

Gas supply system

(a) Confirm that air purging in a gas line is performed completely before ignition.

(b) Confirm that the gas supplied pressure is same to the specified pressure.

(c) Confirm that adjustment of a gas flow meter, a strainer, a gas regulator and etc. are completed
in a gas supply system.

(d) Confirm that there are not any gas leakage in a gas line and gas supplied equipment

12) Inspection Instruction for Main Gas Shut Off Valve
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This section describes the inspection for main gas shut off valve.

Replacement of hydraulics and solenoid. Type series MVDLE.

B Replacing hydraulic brake unit or adjustment plate
(a) Switch off firing system
(b) Remove locking varnish from countersunk screw A
(c) Unscrew countersunk screw A
(d) Unscrew socket head screw A
(e) Raise adjustment plate on hydraulic brake D
(f) Exchange adjustment plate on hydraulic brake D
(g) Screw in countersunk and socket head screw.
Only tighten socket head screw so that hydraulic
brake can just be turned
(h) Cost countersunk screw A with locking varnish
(i) Leakage test : Pressure tap at sealing plug 2.
Pmax. = 500mbar Fig. 8-15.  Adjustment of
() Perform functional test
(k) Switch on firing system

Main Flow Rate

B Main flow setting only possible at V1
Setting main volume open valve
Set valve V1 during operation
Check setting values continuously
Smallest setting volume
(a) Rotation corresponds to approx. 0.5mm
stroke.

Fig. 8-16. Hydraulic Break Unit
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Rapid stroke adjustment V start

Factory setting DMV-DLE : Rapid stroke not adjusted
(a) Unscrew the adjustment cap E from the hydraulic brake
(b) Turn the adjustment cap and use as a tool
(c) Turn a clockwise = increase rapid stroke (+)

(2) Remedy at trouble

(@) Valve does not open

Probable Cause

Check Method

Remedy

There is a fault in a control
circuit

Measure voltage in a terminal
box of solenoid
= Allowable voltage range

: AC 220V + 10% / -15%

In case that voltage is not within
allowable range, check control circuit

Do not open

Measure resistance in a

terminal box of a solenoid.

= Allowable resistance range
not ©o

Replace solenoid

(b) Valve does not open

Probable Cause

Check Method

Remedy

There is a fault in a control
circuit

Measure voltage in a terminal
box of actuator

In case that voltage is energized, check
control circuit.

(c) Gas leaks

Probable Cause

Check Method

Remedy

Seal condition of connections
are not sufficient

Check that there are some
leakage at connections or not

Repair them or replace the packing

Valve sheet and / or valve plug
have damage

Inspection can not be done

Replace a valve

O ring at moving portion of
shaft had damage

Check that there are some
leakage at connections or not

Replace a valve

(d)  Gas does not flow sufficiently

Probable Cause

Check Method

Remedy

Flow rate decrease at start-up

Flow rate increase when main
shut-off valve and main flow
controller open

Main shut-off valve main flow controller
open

Flow rate decrease during long
term operation

Foreign materials at strainer

Clean up
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