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I Safety precautions 

Before use, read through the operating instructions to ensure proper using. Please keep it well so that the 

professional technician can refer to it anytime. 

1. Installation safety considerations 

Access to the unit must be reserved to authorized personnel, qualified and trained in monitoring and 

maintenance. The access limitation device must be installed by the customer (e.g. cut-off, enclosure). After 

the unit has been received, when it is ready to be installed or reinstalled, and before it is started up, it must 

be inspected for damage. Check that the refrigerant circuit(s) is (are) intact, especially that no components 

or pipes have shifted (e.g. following a shock). If in doubt, carry out a leak tightness check and verify with the 

manufacturer that the circuit integrity has not been impaired. If damage is detected upon receipt, 

immediately file a claim with the shipping company. Midea strongly recommends employing a specialized 

company to unload the machine. 

It is compulsory to wear personal protection equipment. Do not remove the skid or the packaging until the 

unit is in its final position.  

The units can also be lifted with slings, using only the designated lifting points marked on the unit. Use slings 

with the correct capacity, and always follow the lifting instructions on the certified drawings supplied with the 

unit. Safety is only guaranteed, if these instructions are carefully followed. If this is not the case, there is a 

risk of material deterioration and injuries to personnel. Never cover any safety devices. This applies to the 

relief valve(s) in the refrigerant circuit(s). Ensure that the valves are correctly installed, before operating the 

unit. 

The relief valves are designed and installed to ensure protection against overpressure. The relief valve must 

only be removed if the fire risk is fully controlled and after checking that this is allowed by local regulations 

and authorities. This is the responsibility of the operator. If the unit is installed in a room, the safety valves 

must be connected to discharge pipes.  

Note: 

(1) These pipes must be installed in a way that ensures that people and property are not exposed to 

refrigerant leaks. These fluids may be diffused in the air, but far away from any building air intake, or 

they must be discharged in a quantity that is appropriate for a suitably absorbing environment. It is 

recommended to install an indicating device to show if part of the refrigerant has leaked from the valve. 

(2) To avoid a nuisance tripping or leaks, replace or re-calibrate the valve. Periodic check the relief valves. 
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Ensure good ventilation, as accumulation of refrigerant in an enclosed space can displace oxygen and 

cause asphyxiation, inhalation of high concentrations of vapour is harmful and may cause heart 

irregularities, unconsciousness, or death. Vapour is heavier than air and reduces the amount of oxygen 

available for breathing.  

2. Maintenance safety considerations 

2.1 Engineers safety consideration 

Engineers working on the electric or refrigeration components must be authorized, trained and fully qualified 

to do so. All refrigerant circuit repairs must be carried out by a trained person fully qualified to work on these 

units. He must have been trained and be familiar with the equipment and the installation. All welding 

operations must be carried out by qualified specialists. 

The insulation must be removed and heat generation must be limited by using a wet cloth. Any manipulation 

(opening or closing) of a shut-off valve must be carried out by a qualified and authorized engineer. These 

procedures must be carried out with the unit shut-down. 

Note: 

(1) During any handling, maintenance and service operations the engineers working on the unit must be 

equipped with safety gloves, glasses, shoes and protective clothing. 

(2) Never work on a unit that is still energized. 

(3) Never work on any of the electrical components, until the general power supply to the unit has been cut 

using the disconnect switch in the control box. 

(4) If any maintenance operations are carried out on the unit, lock the power supply circuit ahead of the 

machine. 

(5) If the work is interrupted, always ensure that all circuits are still deenergized before resuming the work. 

Attention: Even if the unit has been switched off, the power circuit remains energized, unless the unit or 

circuit disconnect switch is open. Refer to the wiring diagram for further details. Attach 

appropriate safety labels. 
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2.2 Operating checks 

Important information regarding the refrigerant used: 

(1) Refrigerant type: R134a 

(2) Periodic inspections for refrigerant leaks may be required depending on local legislation. Please contact 

your local dealer for more information. 

(3) During the life-time of the system, inspection and tests must be carried out in accordance with national 

regulations. 

2.3 Safety device checks 

(1) The safety devices and external overpressure devices (relief valves) must be checked on site regularly. 

(2) At least once a year thoroughly inspect the protection devices (valves). If the machine operates in 

regularly carry out leak tests and immediately repair any leaks. 

(3) Ensure regularly that the vibration levels remain acceptable and close to those at the initial unit start-up. 

Before opening a refrigerant circuit, purge and consult the pressure gauges. 

(4) Change the refrigerant when there are equipment failures, following related regulations or carry out a 

refrigerant analysis in a specialist laboratory. 

(5) If the refrigerant circuit remains open for longer than a day after an intervention (such as a component 

replacement), the openings must be plugged and the circuit must be charged with nitrogen (inertia 

principle). The objective is to prevent penetration of atmospheric humidity and the resulting corrosion on 

the internal walls and on non-protected steel surfaces. 

3. Repair safety considerations 

Note: It is compulsory to wear personal protection equipment. The insulation must be removed and warming 

up must be limited by using a wet cloth. Before opening the unit always ensures that the circuit has 

been purged. 

 All installation parts must be maintained by qualified and skilled technicians, in order to avoid material 

deterioration and injuries to people. Faults and leaks must be repaired immediately. The authorized 

technician must have the responsibility to repair the fault immediately. Each time repairs have been 

carried out to the unit, the operation of the safety devices must be re-checked. 

 Comply with the regulations and recommendations in unit and installation safety standards. If a leak 

occurs or if the refrigerant becomes contaminated (e.g. by a short circuit in a motor) remove the 
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complete charge using a recovery unit and store the refrigerant in mobile containers. 

 Repair the leak detected and recharge the circuit with the total R134a charge, as indicated on the unit 

name plate. Certain parts of the circuit can be isolated. Only charge liquid refrigerant R134a at the liquid 

line. Ensure that you are using the correct refrigerant type before recharging the unit. Charging any 

refrigerant other than the original charge type R134a will impair machine operation and can even lead to 

a destruction of the compressors. The compressors operating with this refrigerant type are lubricated 

with synthetic oil. 

 Do not use oxygen to purge lines or to pressurize a machine for any purpose. Oxygen gas reacts 

violently with oil, grease, and other common substances. 

 Never exceed the specified maximum operating pressures. Verify the allowable maximum high- and 

low-side test pressures by checking the instructions in this manual and the pressures given on the unit 

name plate. 

 Do not use air for leak testing. Use only refrigerant or dry nitrogen. 

 Do not unweld or flame cut the refrigerant lines or any refrigerant circuit component until all refrigerant 

(liquid and vapour) has been removed from chiller. Traces of vapour should be displaced with dry air 

nitrogen.  

 The necessary protection equipment must be available, and appropriate fire extinguishers for the 

system and the refrigerant type used must be within easy reach. 

 Do not siphon refrigerant. Avoid spilling liquid refrigerant on skin or splashing it into the eyes. Use safety 

goggles. If liquid refrigerant enters the eyes, immediately and abundantly flush the eyes with water and 

consult a doctor. 

 Never apply an open flame or live steam to a refrigerant container. Dangerous overpressure can result. 

If it is necessary to heat refrigerant, use only warm water (under 40 °C).  

 During refrigerant removal and storage operations follow applicable regulations. These regulations, 

permitting conditioning and recovery of halogenated hydrocarbons under optimum quality conditions for 

the products and optimum safety conditions for people, property and the environment. 

 Any refrigerant transfer and recovery operations must be carried out using a transfer unit. The units 

must never be modified to add refrigerant and oil charging, removal and purging devices. All these 

devices are provided with the units. Please refer to the certified dimensional drawings for the units. 
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 Do not re-use disposable (non-returnable) cylinders or attempt to refill them. It is dangerous and illegal. 

When cylinders are empty, evacuate the remaining gas pressure, and move the cylinders to a place 

designated for their recovery. Do not incinerate. 

 Do not attempt to remove refrigerant circuit components or fittings, while the machine is under pressure 

or while it is running. Be sure pressure is at 0 kPa before removing components or opening a circuit. 

 Do not attempt to repair or recondition any safety devices when corrosion or build-up of foreign material 

(rust, dirt, scale, etc.) is found within the valve body or mechanism. 

 If necessary, replace the device. Do not install relief valves in series or backwards. 

Attention: No part of the unit must be used as a walkway, rack or support. Periodically check and repair or if 

necessary replace any component or piping that shows signs of damage. The refrigerant lines 

can break under the weight and release refrigerant, causing personal injury. Do not climb on a 

machine. Use a platform, or staging to work at higher levels. 

 Use mechanical lifting equipment (crane, hoist, winch, etc.) to lift or move heavy components. For 

lighter components, use lifting equipment when there is a risk of slipping or losing your balance. 

 Use only original replacement parts for any repair or component replacement.  

 Do not drain water circuits containing industrial brines, without informing the technical service 

department at the installation site or a competent body first. 

 Close the entering and leaving water shut off valves and purge the unit water circuit, before working on 

the components installed on the circuit (screen filter, pump, water flow switch, etc.). 

 Do not close the water box bolts until the water boxes have been completely drained. 

 Periodically inspect all valves, fittings and pipes of the refrigerant and hydraulic circuits to ensure that 

they do not show any corrosion or any signs of leaks. 

 Although the noise is under 85 dB, it is recommended to wear ear defenders, when working near the 

unit and the unit is in operation. 
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II Product 

1. General information 

1). Product lineup 

Series Power supply 
Model 

Cooling 

capacity (RT) 

Standard starting method 

High 

efficiency 

380V/3Ph/50Hz 

CCWE600H 600 Closed star-delta startup cabinet 

CCWE650H 650 Closed star-delta startup cabinet 

CCWE700H 700 Closed star-delta startup cabinet 

CCWE750H 750 Closed star-delta startup cabinet 

CCWE800H 800 Closed star-delta startup cabinet 

CCWE850H 850 Closed star-delta startup cabinet 

CCWE900H 900 Closed star-delta startup cabinet 

CCWE950H 950 Closed star-delta startup cabinet 

CCWE1000H 1000 Closed star-delta startup cabinet 

CCWE1100H 1100 Closed star-delta startup cabinet 

CCWE1200H 1200 Closed star-delta startup cabinet 

CCWE1300H 1200 Closed star-delta startup cabinet 

10kV/3Ph/50Hz 

CCWE1400H10 1400 High-voltage direct startup cabinet 

CCWE1500H10 1500 High-voltage direct startup cabinet 

CCWE1600H10 1600 High-voltage direct startup cabinet 

CCWE1700H10 1700 High-voltage direct startup cabinet 

CCWE1800H10 1800 High-voltage direct startup cabinet 

CCWE1900H10 1900 High-voltage direct startup cabinet 

CCWE2000H10 2000 High-voltage direct startup cabinet 

CCWE2100H10 2100 High-voltage direct startup cabinet 

CCWE2200H10 2200 High-voltage direct startup cabinet 

.2). Nomenclature 

CCWE  1100  H/E  10  

  

 

 

 

 

 

 

 

 

Voltage: 10 means 10 kV; 6 means 6 kV 

omitted for 380V 

Product series code: high efficiency 

Cooling capacity(unit: RT) 

R134a centrifugal chiller 
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2. Feature 

     

 
1. Technical precipitation and accumulation for over five decades 

● 1964: Midea successfully developed the first centrifuge in China and was awarded the National Science & 

Technology Achievement Award. 

● The centrifuge delivered in 1972 still operates stably at Beijing Yanshan petrochemical plant, creating the 

quality legend in the industry. Moreover, the upgrade project of this customer still selected Midea 

products.  

● Midea has constantly introduced advanced technologies in the industry and invited top talents around the 

world for over five decades. It independently developed innovative products and provided numerous 

renowned large projects at home and abroad with a lot of water chiller products. The product reliability 

has been verified in lots of long-term applications. 

2  The full series of products have been awarded various product certifications 

including the national energy-saving certification, CRAA product certification, US 

AHRI certification, and EU CE certification and were included in the Government 

Procurement List of Energy-Saving Products. 

 

 

 

 

 

 

 

3.  The unit design life is over 30 years, and the non-failure operation time exceeds 

50,000 hours. 
 
 
 
 

 

Test report issued by a national authoritative organization 

Stable performance and reliable quality 

High efficiency and energy conservation 
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Vector diagram of impeller 

speed 
Impeller flow field optimization 

through CFD analysis 
Midea efficient impeller of 

three-dimensional flow 

Midea third-generation centrifugal compressor

 

(1)  Aerospace pneumatic technology 

Midea used the cutting-edge technology of the aerospace 

engine field to develop professional software jointly with 

the foreign expert team and realize aerodynamic 

optimization design for the centrifugal compressor. 

Meanwhile, it made innovation in the manufacturing 

technology of key parts such as impeller and volute shell, 

improving the isentropic efficiency of compressor 

substantially and reducing the power consumption of the entire unit. 

● The new efficient impeller of three-dimensional flow enhances the aerodynamic efficiency of compressor. 

 

 

 

 

 
 
 
a.  The impeller vane outlet angle is increased and the vane diffuser passage is improved by analyzing and 

optimizing the CFD flow field, making air flow more smooth and reducing the power consumption of 

impeller. 

b.  The newly designed efficient impeller of three-dimensional flow is processed by the high-precision 

five-axis machining center using the special aerospace aluminum alloy material, and its vane thickness is 

reduced by 30%, effectively reducing the separation loss of impeller and enhancing the impeller 

efficiency. 

c.  Each impeller is designed by MAHO five-axis machining center imported from Germany, checked by 

German Zeiss four coordinate tester and tested by German Schenck high-precision dynamic balancing 

machine and super-speed testing machine to ensure that the quality meets the design requirements. 

 

● The full-flow passage optimization design further improves the energy efficiency. 

Aerospace engine

Midea third-generation centrifugal compressor
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Midea prewhirl guide vane 

Velocity vector analysis of 
the swirling airflow 

removing vane 

General optimization Midea full-flow passage 

optimization volute shell 

Different efficient impellers of three-dimensional flow and the optimal flow passages matched with them are adopted 

according to the cooling and heating conditions to ensure uniform flow rate in the volute shell and further improve the 

unit efficiency. 

 

 

 

 

  
 

 

 

a.  The aerodynamic loss balance design reduces the aerodynamic noise greatly. 

b.  The air flow direction goes perfectly fits the inner flow passage to reduce impact loss. 

c.  The excellent hanging volute shell design is adopted to ensure a compact structure. 

d.  The volute shell undergoing optimized design implements internal uniform flow rate and further improves 

the unit efficiency. 

 
(2)  Prewhirl guide vane technology 

● The efficient aerofoil-type prewhirl guide vane is configured at the air inlet end of the 

compressor. It generates swirling flow under various loads and improves the partial load 

efficiency of unit by 10% to 20%. The patent No. is ZL 201220331788.0. 

● The imported adjustable prewhirl guide vane regulating mechanism is used to 

implement double linkage regulation together with the diffuser, expanding the 

unit operation range effectively and realizing stepless regulation of the cooling 

capacity in the range of 10% to 100%. The patent No. is ZL 01 2 56825.2. 

 

Conventional guide vane Midea prewhirl guide vane

Patent p
rotectio

n

E
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n
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Prewhirl guide 
vane

ARI (550/590 working 
condition)

Operating range diagram of entire unit
Load (%) 

Conventional 
guide vane
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High speed bearing 

(3) The patented compressor gear drive technology ensures reliable operation of the unit. 

The high-speed gear transmission device using patented design adopts the high 

precision optimized gear with carburizing and quenching grinding teeth to ensure 

reliable operation of the unit. The patent No. is ZL 200920052853.4. 

● The gear parameters have undergo optimized design and the tooth height and 

tooth direction have undergone special shape modification to achieve good gear 

meshing performance, realizing uniform load distribution and rotation balance of 

the compressor, low noise and long service life.  

● The involute helical gear can offset most of the pneumatic axial thrust to reduce 

the thrust bearing load and achieve the more excellent transmission balance. 

● The specially designed high speed bearing has a higher carrying capacity, and 

the oil membrane can cut off the shaft current effectively to ensure safe and 

stable operation of the unit.  

(4) The efficient motor technology improves the motor efficiency and further cuts down 

the operation cost. 

● The compressor motor adopts the optimized magnetic circuit design of finite element simulation and the 

high quality silicon steel material to reduce the magnetic circuit loss. 

Finite element simulation diagram 

of motor magnetic circuit
Harmonic analysis diagram of motor

 
 
● The unit employs the low harmonic winding technology to optimize the electromagnetic field distribution 

of motor, reduce the additional stray loss and enhance the motor efficiency. 

Midea high-speed gear 

transmission device 

Patent p
rotectio

n
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Open-type centrifugal compressor Midea semi-hermetic centrifugal compressor 

Midea efficient enclosed motor Open-type air-cooled motor 

Regulating mechanism Volute casing Transmission case Motor

Primary 

impeller
Secondary impeller Small gear shaft Driving gear Motor shaft

Motor Coupling Thrust bearing High-speed gear Journal bearing Impeller Prewhirl guide vane

Shaft seal Journal bearing Low-speed gear Journal bearing

(5) The enclosed motor design of high efficiency and strong durability does not require 

the coupling and shaft seal. 

● The efficient enclosed motor is used to optimize the transmission design and achieve the compact 

structure, small mechanical loss and low winding temperature rise. 

 

 

 

 
 
 
● In comparison to the open-type air-cooled motor, refrigerant spray cooling features small size, light 

weight, excellent cooling effect, high protection grade, low noise, good motor operating environment, 

high cleanliness, and longer service life. Moreover, the operating temperature is not affected by the 

external environment.  

 

 

 

 

 

 

 

 

 

● The specially designed enclosed motor is assembled together with the compressor, avoiding the coupling 

and shaft seal required for the open type compressor and ensuring the simple structure and higher 

transmission efficiency. In contrast with the open type compressor, it uses less moving parts and wearing 

parts and prevents leakage of refrigerant and lubricating oil. The motor shaft is the large-gear shaft, 

preventing decentration of the coupling and coaxiality correction of the motor, shaft seal and compressor. 

 

 

 

 

 

 

 

● In comparison with the unit adopting an open type motor, the equipment room for the unit adopting an enclosed 

Shaft seal of the open-type 

compressor 
Coupling of the open-type 

compressor 
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motor does not require adding the special ventilation air conditioning equipment to reduce the equipment 

room temperature, thus saving the initial investment and operation cost of the unit. 

2. The dual-stage air supply and enthalpy increase compression technology reduces 

the compressor power consumption (applicable to the dual-stage centrifugal unit only). 

● The unique dual-stage air supply and enthalpy increase compression technology can improve the heat 

absorbing capacity of refrigerant, reduce power consumption of the compressor and increase energy 

efficiency by 6% in comparison to the single stage compression unit. 

● The unique three-stage separation economizer is simple and efficient.  

● The dual-stage impeller efficiently reduces the compressor speed and enhances the reliability. 

Two-stage compressor

Condenser

In
te

rm
e

d
ia

te
-

s
ta

g
e

 a
ir re

tu
rn

Evaporator

Economizer

Schematic diagram of Midea dual-stage air supply 

and enthalpy increase compression technology

Pressure 

Double-stage 

circulation to 

improve the cooling 

performance

Supercooling

Intermediate cooling

Throttle

Condensation

Condenser

Economizer

Evaporation

Evaporator

Refrigerating effect of single-stage 

circulation

Refrigerating effect of double-stage 

circulation

Compression

Power saving

 Enthalpy  

3. The innovative and efficient heat exchange technology achieves more significant 

energy saving effect. 

(1) The full falling film evaporation technology initiative in the field greatly improves the 

evaporator heat exchange efficiency (applicable to the MC series centrifugal units only). 

● The full falling film evaporation technology (patent No.: ZL 201220577159.6) originated in the field is 

adopted to implement ―zero‖ liquid level in the evaporator basically, and reduce the filling amount of 

refrigerant by 40% as compared to the traditional flooded evaporator and by 25% as compared to the 

mixed falling film evaporator adopted by other manufacturers, so the technology is economic and 

environmental friendly. 

● The spray falling film technology is adopted to enable refrigerant to form a liquid film on the surface of 

efficient heat exchange tube to implement film state evaporation and greatly improve the evaporator heat 

exchange efficiency. The patent No. is ZL 2011 20134421.5. 
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Traditional evaporator

Refrigerant reduced 

by 40%

Full falling film evaporator

Refrigerant reduced 

by 25%

Mixed falling film evaporator

Patent p
rotectio

n

 
● The refrigerant distributor is specially designed to ensure uniform liquid on the surface of efficient heat 

exchange tube and avoid local pipe dryness. The patent No. is ZL 201220474037.4. 

Traditional evaporator

Refrigerant 

reduced by 40%

Full falling film 

evaporator

 

(2)  The efficient condensation technology further enhances the unit performance. 

● The industry-leading and efficient condensation heat transfer pipe with excellent heat transfer 

performance is adopted to optimize the condenser structure layout and make the heat exchange 

performance more excellent. 

● Air boards designed on the tops of all condensers can reduce the impact on the copper tube by 

high-speed refrigerant gas, thus effectively reducing noises. 

● Multiple-turbulence pure counterflow supercooling chamber is designed at the condenser bottom to 

improve the supercooling degree and further better the unit performance. 

Cooling 

water outlet

Cooling 

water inlet

Liquid refrigerant outlet

Gaseous refrigerant inlet

Pure counterflow 

supercooling chamber Baffle plate

 

(3) The industry-leading efficient heat transfer tube is adopted to improve the heat 

transfer coefficient. 

● The inner and outer surfaces of the high efficiency evaporation tube and high efficiency condenser tube 

specially developed according to the boiling mechanism and condensation mechanism undergo 

strengthening treatment, not only increasing the heat transfer coefficients at the water side and 
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refrigerant side, but also realizing heat transfer with a small temperature difference and greatly improving 

the unit heat transfer efficiency. 

Efficient heat exchange tube type Evaporation pipe Condensing pipe

 

(4)  The large pollution coefficient design prolongs the service life. 

● For the regions with poor water quality, all the pollution coefficients at the water sides of the 

evaporator and condenser are design according to 0.086m
2
°C/KW, higher than 

the AHRI standard and national standard (0.0176m
2
°C/KW for the evaporator and 

0.044m
2
°C/KW for the condenser), improving the water quality adaptability of unit, 

reducing the heat exchange pipe cleaning times, extending the unit maintenance 

cycle and reducing the cold energy attenuation of long-term operation. 

 
 
 

 

● The specially designed high-level oil tank on the compressor top ensures timely oil lubrication of all the 

bearings and gear boxes of the unit after emergency power failure, avoiding unit damage due to lack of 

oil and ensuring safe and reliable operation of the unit. The patent number is ZL 201220365317.1. 

● The built-in submersible oil pump is adopted, and the 380 V power supply is separated from the main 

power supply of compressor. Unit lubrication can be guaranteed even if the main power supply is 

disconnected.  

● The built-in electric heater and external refrigerant cooling plate type oil cooler are configured to ensure 

that the lubricating oil temperature reaches the set optimal value all the way. The patent number is ZL 

2011 20134624.4. 

● The high precision oil filter can filter impurities from oil and ensure that the high speed bearing formulates 

a dynamic pressure oil film and the reliability is higher. 

 

 

 

Oil and refrigeration control technology to ensure safe and reliable operation of 

the unit 
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● The external oil cooler and filter are adopted to facilitate maintenance and replacement operations and 

ensures quality of the lubricating oil. This structure was awarded the national patent No. ZL 2009 

20053187.6. 

● The efficient and reliable refrigerant purification and automatic oil return invention patent technologies 

are adopted. 

a.  The double Venturi structure design heats the oil and fluoride mixture in the evaporator through the high 

temperature refrigerant gas at the compressor suction inlet, implements refrigerant gasification 

separation, and deposits lubricating oil, thus realizing refrigerant purification. 

b.  Two Venturi nozzles provide power, and gas exhaust of the volute shell function as the injection source. 

The oil and fluoride mixture in the evaporator is first injected to the suction space (compressor inlet) 

through the Venturi nozzle, and then the oil and fluoride mixture in the suction space is separated to 

inject oil back to the oil tank, thus implementing oil return level by level. The oil return power is strong and 

the compressor reliability is higher. 

c.  Two sight glasses are set at the Venturi nozzle and can be used to visually observe the separation effect 

of oil and fluoride mixture and the automatic oil return effect. 

d. This device was awarded the national patent No. ZL 201010274029.0.  
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Exhaust volute shell 

of compressor

Air inlet casing 

of compressor

Oil and freon 

mixture

High-pressure 

refrigerant gas

Venturi 

nozzle
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Oil tank

Lubricating oil

Schematic diagram of 

automatic oil return
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● The advanced refrigerant throttling control technology improves 

the unit load efficiency (applicable to the E series centrifugal 

units only).  

a.  The advanced double refrigerant throttling control mode of 

perforated plate and adjustable electric valve are adopted to 

regulate the refrigerant flow accurately according to working 

condition changes, achieve the optimal condenser and evaporator performance and ensure that the unit 

can operate efficiently under different loads and implement accurate and reliable refrigerant flow control;  

b.  This device was awarded the national patent No.: ZL 2010 2 0288238.6.  

Comparison with other throttling modes in the industry 

Throttling 

mode 

Double regulation of the 

perforated plate + adjustable 

electric valve 

Linear float valve 
Thermal expansion 

valve 

Advantages 

and 

disadvantages 

1. Throttling with the perforated 

plate to ensure high efficiency 

of full load; 

2. Adjustable electric valve to 

improve the efficiency of 

partial load; 

3. Accurate control of the optimal 

liquid level, stable and reliable. 

Partial load 

efficiency is high. 

However, this 

mode can cause 

mechanical failures 

and needs regular 

maintenance. 

There is a delay in the 

transfer temperature of 

temperature sensor and 

response lags behind, 

but the superheat 

degree is stable and 

system operation is 

relatively stable. 
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● The unit adopts the R134a environmentally friendly refrigerant to achieve high cooling efficiency and 

improve the unit performance effectively. Besides, its ozone depletion potential value is 0. The refrigerant 

is safe and non-toxic, without polluting the environment or destroying the atmospheric ozone layer. It 

protects the living and ecological environment and complies with the Montreal Protocol completely, 

without the time of elimination. 

● The unit employs the innovative full falling film evaporator in the industry to enhance the heat exchange 

efficiency of the unit greatly. Meanwhile, the filling amount of refrigerant is reduced by 40% to reduce the 

damage to the environment, so the unit is more environmentally friendly. (applicable to the MC series 

centrifugal units only) 

Filling amount 

reduced by 40%

Industrial conventional 

centrifugal unit 

(R134a)

Midea full falling 

film centrifugal 

unit (R134a)

Comparison of refrigerant filling amount

Comparison of total ozone destruction 

(relative to R22)

Toxic
Environmentally 

friendly and non-toxic

R123 refrigerant unit R134a refrigerant unit

Ozone Depression 

Potential (ODP)

Greenhouse 

effect GWP

Total amount comparison 

of greenhouse effect

Reduced by 40% 

in comparison

Industrial conventional 

centrifugal unit (R134a)

Midea full falling film 

centrifugal unit (R134a)

100%

50%

0

 

 

 

1. Zero power consumption cooling technology (which needs to be customized and 

applies to the MC series centrifugal units)  

● The zero power consumption cooling can be customized for the unit: 

When the outdoor ambient temperature is low, but cooling is still needed 

indoors, the liquid refrigerant flows into the evaporator from the 

condenser by relying on the gravity; after absorbing heat and being 

gasified, it goes back to the condenser to form natural circulation flow. 

a.  The balanced bypass valve is set in the system. It is opened during free cooling to reduce resistance and 

controls the cooling capacity of the main unit by regulating the refrigerant flow at the same time. 

b.  The unit applies to the project that still requires cooling in the transition season or winter, when the 

cooling water temperature is lower than the chilled water temperature. The unit does not need start the 

compressor, and the energy saving effect is remarkable. 

Low operating cost 

 

Environmentally friendly 

 

Temperature 

low

(Stop)

Temperature 

high

Condenser

Evaporator
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2. Comparison of the initial investment and operating cost 

● Midea's MC series efficient falling film centrifugal water 

chillers all meet the national grade-1 energy efficiency 

standards for water chillers. Moreover, they combine the 

zero power cooling technology to provide free cooling to the 

occasion that requires cooling in the transition season or 

winter and save a lot of operating cost for the user each year. 

 

 

 

● The microcomputer control system of the unit provides the 

advanced functions such as trend prediction, self-diagnosis, 

adjustment, and safety protection.  

The microcomputer control system predicts the real-time load 

change according to the target value and the historical load level 

of the same period, makes forward looking correction for the unit load, and avoids influence on the 

system energy consumption by frequent water temperature fluctuation of the unit or abnormal shutdown. 

● The powerful control logic not only guarantees reliable operation of the unit, but also extends the 

operation range of the unit, enabling the unit to adapt to a variety of operating conditions. 
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1.  Intelligent control technology, realizing simple operations more easily 

● The microcomputer control system is used to complete automatic 

operation control of the unit and provide the real-time information 

display platform of unit and the remote multi-unit group control function. 

The microcomputer control system integrates the early warning, safety 

Feedforward control logic technology to ensure reliable unit operation and extend 

the unit operation range 

 

Total 

cost

Common 

centrifuge

Midea efficient 

centrifugal unit

Midea efficient centrifugal unit + "zero 

power consumption" cooling

Operating 

yearsComparison of the total cost (initial 

investment + operating cost)
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protection, interlock control and other logic programs to ensure correct 

startup, operation, energy saving, pause, and shutdown of the unit. 

a.  PCL control and image display through the 10.1-inch touch screen 

make the operation simple and visual. 

b.  The system supports display of the unit operating parameters and the 

operating statuses of all main parts in multiple languages and 

implements real-time monitoring on the guide vane control, oil pump 

control, main unit load, chilled water inlet/outlet temperature, cooling 

water inlet/outlet temperature, oil tank temperature, oil supply 

temperature, oil tank pressure, evaporation pressure, condensation pressure, etc. 

c.  Over 30 control and protection measures are set to ensure safe and reliable operation of the unit. 

d.  When the unit fails, the microcomputer control system can perform automatic diagnosis, display the fault 

cause, and record the operating parameters of the recent 10 faults. 

e.  The RS485 communication interface is provided to implement the remote multi-unit group control 

function through the MODBUS-RTU or other communication protocols. 

● The microcomputer control system is installed, connected and tested by the manufacturer to ensure that 

the user can perform operations more directly, quickly and safely.  

2.  Frame diagram of the advanced equipment room control and group control 

The conventional building automation control system 

focuses on equipment interlock control, equipment 

condition monitoring and system parameter monitoring 

of the system only. Although automatic control of 

system operation is implemented and energy is saved 

to a certain extent, the system ignores matching 

optimization and control of system equipment. Midea's 

energy-saving group control system attaches importance to building load forecast and control, achieves 

matching operation of the air conditioner, fan and water pump through intelligent control, and realizes 

continuous management and optimization of system energy efficiency. 

3.  Group control and remote monitoring of the equipment room system 

● System control function 

Enterprise 

energy 

management 

platform

 Enterprise-level management 

Energy Management System (EMS)

Energy-saving Intelligent Building Automation System (EIBAS)

System management 

Energy-saving Intelligent Control System (EICS)

System control 

Energy-saving Control Center (ECC)

Energy-saving Control Unit (ECU)

Energy-saving Control Terminal (ECT)

Equipment

Water chiller

Water pump and cooling 

tower

Terminal, valve

Sensor, etc.

Refrigerating 

machine
Cooling tower Water pump Combined air 

conditioning unit

Climatic 

conditioning cabinet
Fan coil
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a.  Practical control modes 

A variety of control modes such as the automatic control mode, remote manual intervention control mode 

and local manual intervention control mode are provided to meet different operation management 

requirements of the user. 

b.  Unit operation time balance 

The unit operation time is balanced intelligently to prolong the unit life and reduce the system 

maintenance frequency. 

c.  Optimal control function of equipment 

The optimal number of water pumps put into operation and optimal operating frequency are selected to 

achieve the control objective of minimum total power consumption of the system. 

d.  System data reporting function 

The data report displays the operating capacity and energy consumption data of the main equipment in 

the system, as well as the system energy saving effect and amount of saved energy, fault records, 

operation behavior records, etc. It is also used to diagnose the system problems and potential 

improvement direction.  

e.  Safe event handling strategy 

The system status warning and fault alarm 

functions are provided to ensure safe 

operation of the system. Perfect event 

management can record the system warning 

and alarm occurrence time and display the 

alarm information in real time so that the 

operator and management personnel can 

view and handle the related information. 

f.  Remote communication function 

The general protocol is adopted to exchange data with the field energy saving control center and upper 

remote monitoring system, and implement remote operation, maintenance and management. 

● Energy saving control strategy 

a.  Climate feedback control: The system collects the outdoor temperature, and regulates the water supply 

flow and temperature along with changes of the weather conditions, minimizing the system energy 

consumption. 

Building BAS 

system

Touch screen Centralized 
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Midea integrated control system
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b.  Rotation adjustment of the load: Supply of the cooling/heating capacity is regulated by time segment 

according to different use functions of buildings, realizing balance between supply and demand and 

saving energy consumption. It applies to occasions such as restaurant and office building. 

c.  Load forecast control: The advance control strategy reduces the equipment start/stop frequency and the 

impact on the power grid. In this way, it prolongs the service life and reduces energy consumption. 

 

 

 

The unit compressor adopts the efficient "wide range" design of various pressure ratios and applies to 

efficient operation under multiple working conditions. It can be used for a lot of system energy saving 

solutions including large temperature difference and small flow, primary pump variable flow, water source 

heat pump, and water (ice) cool storage. 

Water 
source heat 

pump 
system

Primary 
pump 

variable 
flow system

Ice cool 
storage 
system

Group 
control 

system of 
water 

chillers

Large 
temperature 
difference 
and small 

flow system

Heat 
recovery 
system

 

 

 

● Midea's centrifugal water chiller adopts the third-generation compressor technology to improve the 

compressor efficiency, and the precise unit design and more compact structure greatly reduces the area 

covered by the equipment room. 

● A series of measures including compressor efficiency improvement and heat exchanger design 

optimization reduce the unit weight as ensuring performance stability of the unit and make transportation 

and installation more convenient. 

● The positive pressure design of unit does not require additionally configuring the air pumping and 

recovery device required for a negative pressure unit.  

 

Wide operation range, applicable to efficient operation under multiple working 

conditions 

 

Compact unit design and small covered area 
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Original model Efficient model

1000RT taken as an exmaple

Reduced by about 11%

Weight
Reduced by about 17%

Original model Efficient model

1000RT taken as an exmaple

 

 

 

● After undergoing the high-precision dynamic balance test, the impeller is put under the over-speed test at 

120% of the operating speed. 

● Both the heat exchanger and economizer undergo the pressure-proof test according to requirements of 

JB4750 Pressure Vessels for Refrigerant Equipment. The qualified heat exchanger and power saving 

device will further receive the vacuum test according to the high vacuum degree requirement with the 

absolute pressure as 1 kPa. 

● The assembled entire unit will undergo the strict air tightness test and vacuum test. 

● The unit will undergo the performance test on the special test bench for refrigerating machine according 

to the national standard, and all the indicators will be tested strictly. Only the unit meeting the design 

requirements can be delivered. 

 

 

 

 

 

 

 

 

 

 

 

 

Perfect and reliable performance test to ensure excellent quality of the unit 

 

German Schenck 

super-speed machine 
German Zeiss three 

coordinate tester 
The largest water chiller 

performance test center in China 

Part vendors of world renowned brands are selected to ensure stability and reliability 

of parts 
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Part Name Picture Vendor

Closed star-delta 

startup cabinet

Microcomputer 

control component

Motor

Pressure sensor

Oil cooler

Efficient tube
Changda and 

Cuilong

 

3. Specification 

Model(CCWExxxH / CCWExxxH10) 
CCWE 

600H 

CCWE 

650H 

CCWE 

700H 

CCWE 

750H 

CCWE 

800H 

Cooling 

capacity 

RT 600 650 700 750 800 

kW 2110  2285  2461  2637  2813  

10
4
kcal/h 181  197  212  227  242  

Efficiency 

Running power(1) kW 341.2  369.9  398.5  426.0  459.6 

COP(1) kW/ kW 6.183  6.178  6.176  6.190  6.120 

Running power (2) kW 368.9  394.4  425.2  461.3  485.6 

COP(2) kW/ kW 5.718  5.794  5.789  5.716  5.793 

Compressor 

Configured power kW 490  490  490  490  560 

Power supply 380/10000V–3Ph-50Hz 

Motor cooled by Refrigerant 

Evaporator 

Chilled water flow  m3/h 363  393  423  454  484  

Chilled water pressure drop kPa 56.1 64.9 65.6 67.4 72.4 

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2 

Chilled water inlet/outlet 

temperature 
°C 12/7 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN300 DN300 DN300 DN300 

Condenser 

Cooling water flow  m3/h 454  491  529  567  563  

Cooling water pressure drop kPa 63.1  72.9  73.3  72.3  76.8  

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2 

Part vendors: Schneider 

and Siemens 

 

Part vendors: Schneider 

and ABB 
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Cooling water inlet/outlet 

temperature 
°C 30/35 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN300 DN300 DN300 DN300 

Weight 
Shipping weight kg 11070  11120  11190  11270  11355  

Running weight kg 13020  13100  13209  13350  13564  

Dimension 

Length(A) mm 4690 4690 4690 4690 4690 

Width(B) mm 1950  1950  1950  1950  1950  

Height(C) mm 2410 2410 2410 2410 2410 

Note: 

Nominal cooling capacities are based on the following conditions: 

Chilled water inlet/outlet temp. (1): 12°C/7°C; Cooling water inlet/outlet temperature 30/35°C. 

Chilled water inlet/outlet temp. (2): 12°C/7°C; Cooling water inlet/outlet temperature 32/37°C. 

The design fouling factor for both evaporator and condenser are 0.086 m
2
. °C/kW, otherwise can be customized. 
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Model(CCWExxxH / CCWExxxH10) 
CCWE 

850H 

CCWE 

900H 

CCWE 

950H 

CCWE 

1000H 

CCWE 

1100H 

Cooling 

capacity 

RT 850 900 950 1000 1100 

kW 2989  3164  3340  3516  3868  

10
4
kcal/h 257  272  287  302  333  

Efficiency 

Running power(1) kW 486.7  513.5  541.4  568.7  621.5  

COP(1)  kW/ kW 6.141  6.162  6.170  6.183  6.223  

Running power (2) kW 518.2  544.6  572.4  600.6  657.9  

COP(2) kW/ kW 5.767  5.811  5.835  5.854  5.879  

Compressor 

Configured power kW 560  630  630  630  695  

Power supply 380/10000V–3Ph-50Hz 

Motor cooled by Refrigerant   

Evaporator 

Chilled water flow m3/h 514  544  575  605  665  

Chilled water pressure drop kPa 72.6 77.3 70.2 72.6 71.4 

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2 

Chilled water inlet/outlet 

temperature 
°C 12/7 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN300 DN300 DN300 DN300 

Condenser 

Cooling water flow m3/h 643  680  718  756  832  

Cooling water pressure drop kPa 81.3  81.4  70.1  74.8  70.0  

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2 

Cooling water inlet/outlet 

temperature 
°C 30/35 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN300 DN300 DN300 

DN300 

Weight 
Shipping weight kg 11425  11494  11920  12067  12235  

Running weight kg 13712  13839  14532  14773  15108  

Dimension 

Length(A) mm 4690 4690 4745 4745 4745 

Width(B) mm 1950  1950  2260 2260 2260 

Height(C) mm 2410 2410 2610 2610 2610 

Note: 

Nominal cooling capacities are based on the following conditions: 

Chilled water inlet/outlet temp. (1): 12°C/7°C; Cooling water inlet/outlet temperature 30/35°C. 

Chilled water inlet/outlet temp. (2): 12°C/7°C; Cooling water inlet/outlet temperature 32/37°C. 

The design fouling factor for both evaporator and condenser are 0.086 m
2
. °C/kW, otherwise can be customized. 
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Model(LCxxxxHS10) 
CCWE 

1200H 

CCWE 

1300H 

CCWE 

1400H 

CCWE 

1500H 

CCWE 

1600H 

Cooling 

Capacity 

RT 1200 1300 1400 1500 1600 

kW 4219  4571  4922  5274  5626  

10
4
kcal/h 363  393  423  454  484  

Efficiency 

Running power(1) kW 675.2  731.1  787.8  842.1  901.5  

COP(1) kW/ kW 6.249  6.252  6.248  6.263  6.240  

Running power (2) kW 726.6  781.2  844.3  905.6  969.6  

COP(2) kW/ kW 5.807  5.851  5.830  5.824  5.802  

Compressor 

Configured power kW 760  840  930  990  990  

Power supply 10000V–3Ph-50Hz 

Motor cooled by Refrigerant 

Evaporator 

Chilled water flow  m3/h 726  786  847  907  968  

Chilled water pressure drop kPa 70.5 83.8  75.1  74.1  72.2  

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2  

Chilled water inlet/outlet 

temperature 
°C 12/7 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN400 DN400 DN400 DN400 

Condenser 

Cooling water flow  m3/h 907  983  1058  1134  1210  

Cooling water pressure drop kPa 68.3  80.1  78.0  77.5  76.4  

Max. water side pressure kPa 1000 1000 1000 1000 1000 

Pass 2  

Cooling water inlet/outlet 

temperature 
°C 30/35 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN300 DN400 DN400 DN400 DN400 

Weight 
Shipping weight kg 12380  12480 19370 20150 20850 

Running weight kg 15376  15500 22790 23490 24260 

Dimension 

Length(A) mm 4745 4745 5190 5190 5190 

Width(B) mm 2260 2260 2700 2700 2700 

Height(C) mm 2610 2610 3010 3010 3010 

Note: 

Nominal cooling capacities are based on the following conditions: 

Chilled water inlet/outlet temp. (1): 12°C/7°C; Cooling water inlet/outlet temperature 30/35°C. 

Chilled water inlet/outlet temp. (2): 12°C/7°C; Cooling water inlet/outlet temperature 32/37°C. 

The design fouling factor for both evaporator and condenser are 0.086 m
2
. °C/kW, otherwise can be customized. 
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Model(LCxxxxHS10) 
CCWE 

1700H 

CCWE 

1800H 

CCWE 

1900H 

CCWE 

2000H 

CCWE 

2100H 

CCWE 

2200H 

Cooling 

Capacity 

RT 1700 1800 1900 2000 2100 2200 

kW 5977  6329  6680  7032  7384  7735  

10
4
kcal/h 514  544  575  605  635  665  

Efficiency 

Running power(1) kW 961.9  1006  1064  1125  1167  1247  

COP(1) kW/ kW 6.214  6.294  6.278  6.253  6.325  6.205  

Running power (2) kW 1028  1077  1144  1210  1256  1336  

COP(2) kW/ kW 5.814  5.874  5.839  5.810  5.877  5.789  

Compressor 

Configured power kW 1100  1100  1200  1320  1320  1450  

Power supply 10000V–3Ph-50Hz 

Motor cooled by Refrigerant 

Evaporator 

Water flow m3/h 1028  1089  1149  1210  1270  1330  

Water pressure drop kPa 81.3  86.2  80.7  81.8  81.5  81.7  

Max. water side pressure kPa 1000 1000 1000 1000 1000 1000 

Pass 2 

Water inlet/outlet temp. °C 12/7 

Connection type Flange 

Water pipe inlet/outlet 

diameter 
mm DN400 DN400 DN400 DN400 DN400 DN400 

Condenser 

Cooling water flow  m3/h 1200  1271  1341  1412  1480  1553  

Cooling water pressure drop kPa 86.2  83.4  80.8  84.6  84.8  84.7  

Max. water side pressure kPa 1000 1000 1000 1000 1000 1000 

Pass 2  

Cooling water inlet/outlet 

temperature 
°C 30/35 

Connection type / Flange 

Water pipe inlet/outlet 

diameter 
/ DN400 DN400 DN400 DN400 DN400 DN400 

Weight 
Shipping weight kg 21450 23360 23590 23870 24120 24350 

Running weight kg 25160 26840 27290 27740 27976 28210 

Dimension 

Length(A) mm 5190 5290 5290 5290 5290 5290 

Width(B) mm 2700 3150 3150 3150 3150 3150 

Height(C) mm 3010 3180 3180 3180 3180 3180 

Note: 

Nominal cooling capacities are based on the following conditions: 

Chilled water inlet/outlet temp. (1): 12°C/7°C; Cooling water inlet/outlet temperature 30/35°C. 

Chilled water inlet/outlet temp. (2): 12°C/7°C; Cooling water inlet/outlet temperature 32/37°C. 

The design fouling factor for both evaporator and condenser are 0.086 m
2
. °C/kW, otherwise can be customized. 
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4. Outline dimension  

(1) CCWE600H-CCWE2200H  

 

 

A B C D E F L K I H J
mm mm mm mm mm mm mm mm mm mm mm

CCWE600H
CCWE650H
CCWE700H
CCWE750H
CCWE800H
CCWE850H
CCWE900H
CCWE950H
CCWE1000H
CCWE1100H
CCWE1200H
CCWE1300H
CCWE1400H
CCWE1500H
CCWE1600H
CCWE1700H
CCWE1800H
CCWE1900H
CCWE2000H
CCWE2100H
CCWE2200H

1410 1575 DN400 DN400

DN400

5290 3150 3180 4040 2850

1120 1130 DN300

740 1440 840 790

1240 725 650

DN300

5190 2700 3010 4040 2400 640 1250 1350 DN400

DN300

4745 2260 2610 3780 2060 585 1085 592.5 650

990 500 580 1040 975 DN3004690 1950 2410 3780 1750 530

model
Dimension unit base pipe

 Nozzle
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5. Key components  

 

 

 

 

 

 

 

 

  

 

No. Name No. Name 

1 Evaporator safety valve 10 Vent 

2 IGV actuator 11 Oil pump 

3 Compressor 12 Condenser safety valve 

4 Oil level sight glass 13 Economizer 

5 Main motor 14 Coolant purifier 

6 Lifting points 15 Condenser 

7 Refrigerant charge valve 16 Oil pump power panel 

8 Evaporator 17 Water drainage valve 

9 Sight glass   

 

 

Figure 2.6.3 Figure 2.6.4 

Rear view Front view 
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6. Operating range 

Content Running range 

Ambient temp. 15°C~43°C(T1) 

Leaving water temp. 5°C~15°C 

Water flow volume Rating flow volume±20% 

Max inlet/outlet water temp. difference 10°C 

Fouling factor (m
2.
°C/kW) 0.086 

Voltage tolerance Rating Voltage±10% 

Phase tolerance ±2% 

Power supply frequency tolerance Rating frequency±2% 

Evaporator max working pressure on water side 1.0MPa 

Compressor max. start count 4 times/h(15 minutes intervals), max. 8 times/day 

Environment quality 

High corrosive environment and high humidity should be 

avoided. 

Drainage system 

The height of water drainage should not be higher than 

the base of the unit on the spot. 

Storage and transport temperature -5°C~55°C 

RH(relative air humidity) 
In + 40°C does not exceed 50%, + 25°C  no more than 

90% 

Applicable altitude range Less than 1000m 
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III  Mechanical system 

1. Refrigeration system 

A vapor-compression refrigeration cycle consists of four procedures, namely, compression, condensation, 

expansion, and evaporation. 

Compression: The refrigerant vapor enters the compressor and is compressed by a prime motor (usually 

an electric motor) through compressor impellers to a higher pressure, resulting in a higher temperature as 

well. Then the refrigerant vapor enters the condenser. 

Condensation: The hot, compressed vapor is routed through a condenser where it rejects heat and is 

cooled and condensed into liquid with cooling water flowing across the tube in the condenser. At this time, 

the temperature of the cooling water rises as the water absorbs heat from the refrigerant vapor. The 

condensing temperature (pressure) has a close relationship with the temperature of the cooling water. 

Expansion: The high-temperature high-pressure liquid refrigerant from the bottom of the condenser is 

next routed through an expansion valve where it undergoes an abrupt reduction in pressure and 

temperature. The liquid and vapor refrigerant mixture in lower temperature and pressure then enters the 

evaporator. 

Evaporation: The cold, low-pressure refrigerant absorbs heat from the liquid (for example, chilled water) and 

is evaporated, while lower the temperature of the liquid, thereby realizing cooling. To complete the 

refrigeration cycle, the refrigerant vapor from the evaporator is routed back into the compressor. 

The cooling capacity is in proportion to the inflow of the compressor. Therefore, an adjustable inlet guide 

vane(IGV) regulating mechanism is mounted at the inlet of the centrifugal compressor to control the direction 

and amount of refrigerant gas that enters the compressor, thereby achieving stepless regulation of the cooling 

capacity within a certain range.
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Major structural components that form the preceding refrigeration cycle are main motor, compressor, evaporator, 

condenser, and throttle device, which are also major components of a Midea centrifugal chiller.  

unit.  

 

 

 

Figure 1.1 Principal diagram of centrifugal liquid chiller unit 

 

 

2. Lubricating system 

lubricating system consists of the oil pump, oil filter, oil cooler, head oil tank, and pipeline. The lubricating 

oil in the oil tank of the compressor enters the oil pump where its pressure is increased and pass through 

the oil filter then enters the oil cooler. After the temperature of the lubricating oil is reduced to a certain 

degree in the oil cooler, the lubricating oil enters the head oil tank. Finally, the lubricating oil flows through 

the pipeline inside the compressor to each bearing.  
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Unit bearings
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Head oil tank
Cooling liquid 
supply outlet

Oil cooler

Oil cooling 
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Main oil tank Oil pump
Oil pump 

outlet valve Oil filter
 

Figure 3.2.3 Flow chart of the lubricating system  

The pressure and temperature of the oil system are vital to safe running of the unit. The lubricating oil 

enters the bearings under effect of pressure difference and forms oil film between shaft and bearing to 

support running of axis and prevent direct friction between shaft and bearing. The oil adhesion is directly 

related to the oil temperature. In addition, proper oil temperature can also prevent degraded performance 

of the oil due to excessive lubricating oil in the refrigerant. 

Normal range of oil supply pressure difference between supply and tank oil: 220 kPa to 300 kPa during 

startup of the unit. This pressure difference ensures that stable oil film can be formed when the shaft runs 

at a low speed during unit startup. After the main motor starts up, the range of the oil supply pressure 

difference shall be within 120 kPa to 220 kPa. 

Figure 3.2.1 Oil system components and connection 
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The oil supply pressure difference is regulated through an oil pressure control valve. The control 

procedure is as follows: 

(1) Remove the valve cap. Slowly rotate the valve post. Rotate the post clockwise to increase the 

pressure difference, or counterclockwise to reduce the pressure difference. Rotate the post by one circle 

each time and then observe the change to the oil supply pressure difference. Change the pressure 

difference again after the oil pressure stabilizes. 

(2) Adjust the oil supply pressure difference to the normal range (recommended between 240 and 270 

kPa in standby state). Observe 15 seconds. Mount the valve cap after the value stabilizes. 

(3) If the oil supply pressure difference is already adjusted to the recommended value in standby state, 

the lubricating oil flows as the shaft runs after the unit starts up and the oil pressure will automatically drop 

to the normal range in running state. 

Warning: The oil pressure control valve is surrounded by chiller discharge pipe and motor wiring posts. 

Do not adjust the oil pressure when the unit runs unless for emergency, in which case, mind the high 

noise and temperature of the discharge pipe, and high voltage of the wiring posts. 

Caution: While adjusting the oil pressure by rotating the oil pressure control valve during running of the unit, 

slowly perform the operation and observe the change to the oil pressure difference to avoid dramatic 

fluctuation. 

In running state, the temperature of the oil after passing through the oil cooler is between 35°C and 52°C. 

When the unit stops, the oil tank temperature is automatically adjusted by an electric heater. When the 

unit runs, the oil supply temperature is adjusted by regulating the coolant supply amount for the oil cooler. 

For the specific adjustment method, refer to content. 

3. Motor/lubricating oil cooling system 

The motor and lubricating oil are cooled by the refrigerant liquid from the bottom of the condenser. When 

the unit runs, the pressure of the condenser is always higher than that of the motor cavity and oil cooler 

so that the refrigerant flows under this pressure difference through the coolant pipeline to the 

components to be cooled. 

If the voltage of the main motor is 6000V, 6600V, or 10000V, the cooling flow path is divided into two 

flows as shown in Figure 3.3.1. 

Flow path 1: After passing through the stop valve, filter, and ball valve, the refrigerant liquid is divided into 

two flows. One flow enters through a control valve to the rear of the motor. The other flow enters through 

a control valve to the oil cooler to cool down the lubricating oil. 
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Flow path 2: The refrigerant liquid flows through the stop valve and filter and is sprayed to the motor shell 

by the control valve to cool down the motor stator. 

For a unit with other voltages, there is only one cooling flow path as shown in Figure 3.3.2, where the 

coolant liquid enters the stop valve, filter, and ball valve, and is divided by the control valve into three 

flows that respectively enter the rear of the motor, motor stator, and oil cooler. 

 

 

 

 

 

 

 

The coolant liquid supply amount for the motor stator and rotor is preset by Midea before factory delivery 

and does not need to be adjusted in normal cases. However, if the unit encounters a motor winding 

overheat alarm during running, in addition to timely notice of Midea after sales service department, the 

user may also carefully turn up the control valves at the rear of the motor and shell to check if the alarm 

goes off. 

Warning: Take necessary protective measures when operating on the valve for controlling the motor 

coolant supply to prevent electric shock. 

The cooling liquid supply amount for the oil cooler depends on the oil supply temperature. The oil cooler 

1. Stator spraying liquid adjust valve 

2. Rotor spring liquid adjust valve 

3. Filter  

4.  Oil cooler liquid supply adjust valve 

5.  Ball valve  

6.  Stop valve  

7.  Filter 

1. stator spring liquid adjust valve 

2. Rotor spring liquid adjust valve 

3. Oil cooler liquid supply adjust valve 

4. Ball valve 

5. Stop valve  

6. Filter 

 

Figure 3.3.2 (Low-voltage) Figure 3.3.1 (High-voltage) 
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is a plate-type heat exchanger. Cooling liquid evaporates after entering the oil cooler, absorbing heat of 

the lubricating oil. If the oil supply temperature is over 52°C during running of the unit, increase liquid 

supply to the oil cooler by slowly turning up the control valve. After each adjustment, check the change to 

the oil supply temperature in the unit, and decide whether to adjust the control valve again based on the 

change. 

Caution: Overlarge control valve opening stops the refrigerant from evaporating in the oil cooler and 

motor cavity, thereby reducing the cooling effect. Therefore, if the oil supply temperature or motor 

temperature is high, observe closely while adjusting the liquid supply valves to find a proper opening 

instead of simply increasing the opening of the liquid supply valves. 

If the oil supply temperature is below 35°C, follow the preceding steps to slowly reduce the opening of 

the control valve to keep the oil temperature within a proper range. 

4. Oil reclaim device 

As the unit runs, a small amount of lubricating oil is inevitably mixed into the refrigerant. The lubricating oil 

has a low specific gravity and does not evaporate. This amount of oil will eventually stay on the liquid 

level of the evaporator. The oil reclaim device is used to recycle the lubricating oil that is mixed in the 

refrigerant. The flow chart is as follows: 
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K1

K2

K3 K4

K5
K6

Evaporator

 

 Figure 3.4.1 Piping connection of the coolant purification and automatic oil recycle device 
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This device consists of two parts. The coolant purification part is a double-pipe structure. The outer 

cavity is connected to the compressor inlet through a stop valve to ensure a sufficiently low internal 

pressure to absorb the mixture of oil and refrigerant in the evaporator. Heated refrigerant from the 

condenser flows in the inner pipe. The heated flow heats the mixture liquid in the outer cavity and 

gasifies the refrigerant, thereby purifying the refrigerant. 

The automatic oil recycle part is powered by two venturi injector. Each venturi injector is connected to the 

high-pressure gas of the condenser and the oil tank at both ends. The ejection force thereby formed 

sucks the lubricating oil that accumulates on the bottom of the coolant purification part to the oil tank. 

The oil recycle effect can be observed through the liquid sight glass at the outlet of the venturi injector. 

When the automatic oil recycle device works, liquid refrigerant can be seen evaporating over the sight 

glass. 

The coolant purification and automatic oil recycle device can work in two modes: automatic oil recycle 

and manual oil recycle. When the unit runs normally, automatic oil recycle shall be used. If the automatic 

oil recycle effect is not satisfying due to special cases, for example blocked venturi injectors, manual 

mode can be used. 

In automatic oil recycle mode, refrigerant purification and recycle are performed at the same time. After 

the valves are set according to Table 3.4.1, the device can automatically absorb lubricating oil to the oil 

tank. 

In manual mode, purification and recycle are performed in sequence. Set the valves as per the 

procedure of separation of refrigerant and lubricating oil in Table 3.4.1, and run the unit for about 2 hours. 

Then set the valves to the states as per the procedure of lubricating oil recycle. Run the unit for about 5 

minutes. One cycle of manual recycle is complete. Repeat the preceding steps until the oil level in the oil 

tank rises to the top of the sight glass in the middle of the oil tank before setting the valves to the states 

as per the procedure of separation of refrigerant and lubricating oil. 

The following table specifies the opening of each valve in the two modes: 

Table 3.4.1 Operating the coolant purification and automatic oil recycle device 

SN 
                Valve 

Process 
K1 K2 K3 K4 K5 K6 

1 Automatic mode Ο ∆ Ο Ο Ο Ο 

Note:  Ο: open;  ×: closed;  ∆: slightly open (valve rotated for 1 or 2 circles)  
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IV Control 

1. Control flow chart  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

1) Control cabinet 

Mounted in the middle of the front panel of the control cabinet. 

 

Note: If you press the emergency stop button, the control cabinet cannot be operated. Rotate the button clockwise to 

reset. 

Figure 4.1.1 Front panel of the unit control cabinet 

After the touch screen is powered, enter the user password (40828) on the touch screen to log in to the 

system. You can assess the unit status by viewing the unit running date sampled by sensors and displayed 
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on the screen. You may set controller parameters to implement desired functions. 

The internal structure and parts of the unit control system are show below (the custom unit may be 

changed without a prior notice): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note 1: For the inverter unit, this material is (signal) isolation module. 

 

Figure 4.1.2 Internal structure of the control cabinet 

 

2) Standard starter cabinet  
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Standard starter cabinet is closed Y-Δ starter cabinet. Others are high-voltage direct starter cabinet. 

2. Capacity adjustment 

Centrifugal chiller unit adopts the adjustable guide vanes at the impeller inlet to adjust capacity. The 

adjustable guide vanes are driven by an actuator. The unit control system realizes stepless regulation of 

the unit capacity. 

When the unit is in automatic running state, capacity regulation is determined according to the following 

principles: 

Current prioritized control: To prevent the main motor from running under overcurrent, this control 

system adopts main motor current priority control. If the main motor current reaches the rated current 

during unit running, capacity regulation cannot be loaded to the unit. If the main motor current reaches 

105% of the rated current, capacity regulation is automatically loaded off to reduce the main motor 

current to the rated current. If the main motor current reaches 115% of the rated current, automatic 

protection function is triggered and the unit stops.  

Caution: To prevent the main motor from long-term overloaded running, current prioritized control is 

valid in all capacity regulation modes. Therefore, even in manual control mode, if the main motor current 

is in full load, opening of the inlet impellers still cannot be increased. 

Surge limit control: To prevent unit surge due to small opening of guide vanes, a surge limit (the default 

opening is 10%) is set for the opening of the unit guide vanes. When the opening of the guide vanes 

reaches this value, the opening cannot be further reduced (capacity regulation will not be able to execute 

unloading). 

Unit fault control: When a certain unit fails, restriction on capacity regulation control is triggered. In this 

case, capacity regulation of the unit is based on the system processing actions for the fault. 

Load (chilled water temperature) control: When the preceding conditions are met, automatic 

unloading is performed if the chilled water outlet temperature is lower than the target value; otherwise, 

automatic loading is performed until the water temperature meets the target requirement.  
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3. Start/stop process 

1). Cooling start 

(1) Access the "Alarm information" interface on the touch screen to confirm that there is no "Alarm Protection" 

for the unit or all the alarms have been removed and reset; otherwise eliminate the fault. 

After the above confirmation, touch "START" on the main interface when the unit is in the standby mode. 

Touch "OK" on the displayed dialog box (as shown in Figure 2.20). Then, the unit enters the automatic start 

procedure:  

  

 

 

 

 

Figure 2.20 Confirming start 

 

 

     

Figure 2.21 Prompt that the stop interval is 

not reached 

 

 

Figure 2.22 Fault prompt 

 

 

 

Note 1: The guide vane unloading time 

varies with the guide vane opening size 

when the unit is started. If the unit is 

stopped normally last time, the guide vane 

will automatically go back to the fully 

closed position.  

Figure 2.23 Unit start flowchart 



MCAC-CTSM-2016-06                                                    Centrifugal chiller high efficiency series 

46 

Caution 

If the chilled water pump, cooling water pump and cooling tower fan are not linked with the unit, 

the user needs to make sure that the water pumps and cooling tower fan have operated normally 

for more than 3 minutes before the unit is started each time. 

2) Cooling stop 

When the unit is in "Normal Operating" or "Suspended" status, touch the "STOP" button, and select "OK" 

on the displayed dialog box (as shown in Figure 2.24). Then, the unit enters the automatic stop process: 

 

 

 

 

Figure 2.24 Confirming stop 

 

 

 

 

 

 

 

 

 

Figure 2.26 Unit stop flowchart 

Caution 

1. If the linkage function is used, the cooling tower fan, chilled water pump and cooling 

water pump are stopped through the instruction sent by the control system after a delay 

of 15s in turn after the main motor is powered off. 

2. If the chilled water pump, cooling water pump and cooling tower fan are not linked with 

the unit, it is recommended to stop them after a delay of 3 minutes after the oil pump of 

the unit is powered off. 
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4. Sensors 

Cooling water 
temperature sensor

Condensing 
pressure sensor Adjustable impeller actuator

Evaporation pressure sensor

Control cabinet

Chill water 
temperature sensor

Oil supply 
pressure sensor

Oil supply 
temperature transducer

Oil tank 
temperature transducer

 

Figure 4.4.1 Layout of external sensors of the unit 

1). Temperature sensors  

The temperature sensors that unit use are PT1000 sensors. 

NO. Name Type code 

1 Chilled entering water temp. PT1000 AKS21A 

2 Chilled leaving water temp. PT1000 AKS21A 

3 Cooling entering water temp. PT1000 AKS21A 

4 Cooling leaving water temp. PT1000 AKS21A 

5 Oil tank temp. PT1000 AKS21A 

6 Oil supply temp. PT1000 AKS21A 

2). Pressure sensors 

The pressure sensors are pressure transmitters. 

NO. Name Type Remark code 

1 Evaporator pressure sensors Pressure transmitters 0-16bar AKS33 

2 Condenser pressure sensors Pressure transmitters 0-16bar AKS33 

3 Oil tank pressure  Pressure transmitters 0-16bar AKS33 

4 Oil supply pressure Pressure transmitters 0-16bar AKS33 

 

             
         Water temp. sensor                     Pressure transmitter AK33  

5. HMI operation 
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6.1 ouch screen control interface 

After the control system is powered on and initialized, the welcome screen is first displayed (the actual 

operation interfaces of different series of products may be a little different, but the operation methods are 

basically the same; this manual mainly introduces the operation interface of fixed frequency unit, which 

can be used as a reference during operations of the inventor unit and other series of models). 

 

 

  

 

  

  

  
 
 
 
 
 
 
 
 
 
 
 
 
1) Power supply indicator(PWR): it is yellow, when the touch screen is powered on, it will keep lighting. 

2) CPU indicator(CPU): it is green and flashes slowly under normal working condition. 

3) Communication indicator(COM): it is red and flashes quickly when the touch screen communicates 

with PLC. 

4) LCD screen: touch screen and LCD screen. 

6.2 Basic interface introduction 

6.2.1 Menu 

Menu column is made up of a group of touch buttons and it is located at the bottom right of screen. It is 

used to inquire and control the unit running status, shown as below: 

 

3 

4 

2 

1 



Centrifugal chiller high efficiency series                                                   MCAC-CTSM-2016-06 

49 

1) “SETTING”: Touch ―SETTING‖ lightly and enter the interface, it can set user parameter and after 

sales parameter. 

2) “ALARM”: Touch ―ALARM‖ lightly and enter the interface, it can inquire the record of unit alarm. 

3) “STATUS”: Touch ―STATUS‖ lightly and enter the interface, it can check the current running status 

and so on. 

4) “HELP”: Touch ―HELP‖ lightly and enter the interface, it can get the related help information. 

5) “BACK”: Touch ―BACK‖ lightly and back to the main interface. 

6) “OIL PUMP CONTROL‖: Touch ―OIL PUMP CONTROL‖ lightly and enter the oil pump control 

interface, it can control the oil pump manually. 

7) “GUIDE VANE CONTROL”: Touch ―GUIDE VANE CONTROL‖ lightly and enter guide vane control 

interface, it can control the guide vane manually. 

6.2.2 Pop-up window 

The pop-up window is smaller than the full screen, and attached on the current interface. The main 

function of pop-up window is information display, data input, password input, function setting and so on. 

When switching from the current interface to another interface, the pop-up window which has been 

opened will close automatically. The pop-up window is shown as below: 

 
 
 
 
 
 

6.2.3  Number input 

The number input is directly realized by the small numerical keyboard.  

           

Touch the number input button lightly, the small key board will be pop-up, and blinking cursor will exist on 

the number input position, that means this position is in the inputting status. Touch the numbers in the 

small keyboard and input the number, at last press the ―ENTER‖ button in the small keyboard and 

confirm the input, the small keyboard will disappear at the same time, the input operation is complete.  

Key introduction of small keyboard: 

1)  Number key: input the number from 0 to 9.  

2) “.”: Decimal point. It is used to input the decimal point. 

3) “CLR”: Press ―CLR‖ lightly and it can clear the current input numbers, and start inputting again. 
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4) “<-”: Press ―<-‖ lightly and the small keyboard can be closed, and cancel the current input. 

5) “-”: Minus, it can be used to input negative numbers. 

6) “ENTER”: Press ―ENTER‖ and confirm the input. The small keyboard disappears and input is 

complete.  

6.2.4 Welcome interface 

When the touch screen is powered on, the interface which exists at first is ―welcome interface‖, it is 

shown as below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The version number of PLC and HMI will be displayed at the bottom left of screen. And at the bottom 

right is ―ENTER‖ button. Press this button and number keyboard will appear. User can input password 

40828 and after confirmation, it can enter the main interface.  

6.2.5 Main interface 

Main interface is shown as below: 
 

 
The main page is the main control page. The touch screen will enter the sleeping status if no operation is 

done for 10 minutes in other page. The main page will display the basic system and controlling information, 

such as system time, unit running status, operation status, load, water temperature and so on.  

1) Unit date and time are displayed, and they can be modified in the time setting column of parameter 

setting page. 

 1 

2 3 

4 
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2) Unit controlling mode is displayed, and can be set in the parameter setting page. Totally it includes 

three modes such as local, remote and timer on/off. The default setting is ―LOCAL‖. 

3) Operation status is displayed, and totally it includes six statuses such as standby, starting, normal 

running, pause, shutting down and alarm pause. 

4) Water temperature and load are displayed: 

―Chilled EWT‖, inlet temperature of chilled water, unit is °C. 

―Chilled LWT‖, outlet temperature of chilled water, unit is °C. 

―Cooling EWT‖, inlet temperature of cooling water, unit is °C. 

―Cooling LWT‖, outlet temperature of cooling water, unit is °C. 

―Host load‖, Unit load, unit is %. 

―START‖ is the button for unit to start and shutdown. When the unit is standby, the button displays 

―START‖, and it is used to start the unit. When the unit is running, it displays ―STOP‖, and it is used to 

shut down the unit.  

In any condition, when pressing the ―BACK‖ button, it can back to the main page. When pressing ―BACK‖ 

button in the main page, it will return to the welcome page.  

6.2.6 Parameter setting interface 

When pressing ―SETTING‖ button in the main page, the password interface will appear. It is shown as 
below: 

 

User parameter setting 

Input the user‘s password (40828), if the password is incorrect, password error window will be pop-up. 

Press ―OK‖ button and return to the password interface to input password again. 

 

If the password Input is correct, it will enter the user parameter setting interface. 
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1) Water temperature setting 

The setting temperature range of unit outlet water is from 6 degrees to 15 degrees, and the default value 

is 7 degrees.  

Number keyboard will appear when pressing the water temperature setting value. The max. value in the 

keyboard interface is the upper limit of setting temperature, and the MIN. value is the lower limit of 

setting temperature. Input and change the temperature, then press ―ENTER‖ button to confirm and quit 

the number keyboard. The temperature setting value is finished.  

Press “CLR” or ―<-‖ and quit the number keyboard. The setting temperature value will be the initial 

value.  

 

2) Unit mode setting 

The unit has three operation modes which are ―LOCAL‖, ―REMOTE‖ and ―TIMED‖. 

a) ―LOCAL‖ mode, press the ―LOCAL‖ button lightly in the interface, and it will display ―LOCAL‖ in the 

status display position at top right of touch screen, it means the mode setting has been completed. The 

default setting is ―LOCAL‖ mode.  

b) ―REMOTE‖ mode 

Firstly the mode needs the user to install the long distance switch separately. User needs to confirm the 

switch type, point contact type or maintain type, and set the switch type in the relative switch parameter 

 1 

 3 

 2 
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setting interface.  

Then user can use ―REMOTE‖ mode to start or shut down the unit after finishing the ―REMOTE‖ mode 

setting by pressing the ―REMOTE‖ button in the mode setting interface. In this mode, user starts or shuts 

down the unit through long distance switch, not the interface of touch screen.  

c) ―TIMED‖ mode 

The mode can realize the timer on and off function of the unit within one week, the setting method is as 

below: 

Press ―TIMED‖ button in the mode setting page at first, and the interface as below will appear:  

 

―AUTOMATIC SET‖ button appears in the interface. Press this button and enter the interface of timer 

on/off setting, and set the time for timer on/off. 

 

Timer on/off function of the unit in one week can be set. 

If the unit needs to continue running for a period, for example: start the unit on Tuesday 10:00 am. and 

shutdown on Thursday 4:00 pm., user can set as below: 

Firstly set 10:00 am. as starting time in the setting column of Tuesday starting time, and switch the 

button from invalid to valid, keep Shutdown Time as Invalid status. 

Then set 16:00 as shutting down time in the setting column of Thursday shutdown time, and switch the 
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button from invalid to valid, keep Starting Time as Invalid status. 

The timer on/off setting is finished after the above steps. Because the timer on/off is done according to 

the system time, please check and modify the system time carefully before setting finished.  

3) Temperature value setting for the fan to start or stop of the cooling tower 

If the fan of cooling tower is controlled by the unit, the unit will start or stop the fan according to the outlet 

temperature of cooling water. The temperature to stop the fan is 21 degree(16-30), and startup 

temperature is 32 degree(18-32) as default setting. 

4) Unit system time setting 

Press ―CLOCK SETTING‖ button in the user parameter setting interface and enter the interface as 

below:  

 

The system date and time of unit can be checked and modified. Press the number column that needs to 

be modified, the number keyboard will appear. Input the demanded numbers and press the ―ENTER‖ 

button to finish modification, then modify the other settings. After all the settings have been modified, 

press the ―OK‖ button in the interface and finish the setting. Then press the ―BACK‖ button to quit the 

interface.  

Note: when setting date and time, please note the non-existent date and time cannot be set, to avoid the 

unexpected alarm appear.  

5)Screen setting of touch screen 

Press the ―SCREEN SETTING‖ button lightly in the user parameter interface and enter the interface as 

below: 

 

The screen of touch screen can be set in the interface: 
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―Brightness‖ is used to change the brightness of screen, the default value is 12(max. value is 15). Press 

the ―+‖ button to increase the brightness, and press the ―-‖ button to decrease the brightness.  

―Keypad Tone‖ is used to turn on/off the sound of the key in the screen. Press the ―ON‖ button to turn on 

the sound of key, and press the ―OFF‖ button to turn off the sound of the key.  

―Backlight‖ is the energy-saving time of backlight. The default value is 10 minutes. Press the number 

column to modify the time value.  

6)Series port setting 

Press the ―SERIAL PORT SETTING” button lightly in the user parameter setting interface and enter the 

interface as below: 

 

The serial communication port between PLC and host computer can be set in the interface. The default 

parameter setting of baud rate is 19200, station number (address) is 2, data bit is 8, stop bit is 2, check 

bit is 0 and interface is 1.  

It can be modified according to the host computer requirement.  

Serial port setting method: 

Modify the parameters in the column for the serial port at first, and save the setting by pressing the 

―PARAMETER SETTING OF SERIES PORT‖. Then press the ―READ SERIES PORT PARAMETER‖ 

button to check if the parameters between this column and ―PARAMETER SETTING OF SERIES PORT‖ 

column are the same, and the parameter setting is correct or not can be checked.  

 

After-sales parameter setting 

Input the after sales parameter password and enter after-sales parameter setting interface. 
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1) Unit controlling parameter setting 

“Setting Temp.(Chilled LWT)”: Outlet water temperature setting, the range is from 6°C to 15°C, and 

default setting is 7°C; 

“Suspend Temperature”: temperature setting for entering suspend, the range is from 3°C to 12 °C, and 

default setting is 5°C; 

“Restart Temperature”: exit the suspending temperature setting, the range is from 6°C to 20 °C, and 

default setting is 15°C; 

“Upper Limit of G.V. Opening”: upper limit of guide vane opening degree, the range is from 80~150%, 

the default setting is 100%; 

“Running Current Limit”: the limit of running current, the range is from 60~120%, the default setting is 

100%. 

 

The default controlling parameter can be loaded by pressing the “Load the Default Para.” button, and 

the parameters which need to be set can be modified in every parameter columns.  

  

 Establishing time for oil pressure differential in the start is 30 seconds. 

 1 

 2 

 3 

 4 

 5 



Centrifugal chiller high efficiency series                                                   MCAC-CTSM-2016-06 

57 

 Oil pressure differential setting in the start is 220Kpa.  

 Oil pressure differential in the start is 30 seconds. 

 Low oil temperature in the start inhibit is 40 degree.  

 Current transformer range is set according to the starter cabinet of each unit. 

 The local atmospheric pressure is set according to the actual situation. 

 Full load current of unit is set according to the motor of each unit. 

 Restart delay time is 900 seconds.  

 Startup temperature of oil heater is 41°C. 

 Stop temperature of oil heater is 46°C. 

 Warning: the above parameters cannot be changed freely; otherwise it may damage the unit.  

2) Remote control switch type 

There are two choices for the long distance switch which are point contact type and maintain type. Press 

the button here and choose between the two types. The default setting is point contact type.  

3) Input controlling signal of starter cabinet 

There are two choices for the input controlling signal of starter cabinet which are maintain type and pulse 

type. Press the button in the place and choose between the two types. The default setting is maintain 

type. 

4) Alarm and running time clearing 

Press the ―Clear Alarm” button, the alarm information which is recorded in the alarm interface can be 

deleted.  

Press the ―Clear Alarm Record” button, the historical alarm information which is recorded in the alarm 

interface can be deleted. 

Press the ―Clear Runtime” button, the compressor running time can be reset.  

5) Sensor correction 

Press the ―Sensor Correction‖ button and enter the interface of sensor correction.  

 

Unit temperature, pressure, current and guide vane opening degree can be corrected in this page. 

Positive value is used to increase the correction value, and minus value is used to decrease the 

correction value. 
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6.2.7 Status checking interface 

Press the ―STATUS‖ button in the main page and enter Status checking interface. 

 

The parameters such as unit temperature, pressure, pressure differential, pressure ratio, current, open 

degree of guide vane, running time and startup times can be checked in this page. 

Press the ―DOWN‖ button and enter the next page, the page displays the Input/Output status of the unit. 

 

The output column displays output signal status of the unit, ON means there is output, and OFF means 

there is no output.  

The input column displays input signal status of the unit, ON means close, and OFF means disconnect. 

It can return to the last page by pressing the ―UP‖ button, and return to the main page by pressing the 

―BACK‖ button. 

Note: the main page can be entered by after-sales password. In this case the page will display more 

detailed parameters after entered the status view page by pressing the ―STATUS‖ button. 

6.2.8 Alarm record interface 
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The alarm record interface as below will appear when pressing the ―ALARM‖ button in the main page. 

 
 

If the unit has alarm, the alarm information is recorded and the relative action is executed in this page. 

The unit alarm will disappear after the alarm is solved and ―RESET‖ button has been pressed, then unit 

resumes normal.  

It means the alarm has been reset if the alarm record shows white color, red color means not reset. 

Press the up button ―↑‖or down button ―↓‖and move to this place, then press the ―RESET‖ button to reset.  

Note: after unit alarm is cleared, it needs to reset manually at first, then reset in the alarm record page, 

finally the alarm can be absolutely cleared.  

Press ―History Alarm Information‖ button lightly and enter the historical alarm record page.  

 
 
 

8 pieces of historical alarm can be recorded in this page at most; it records the detailed parameters 

during the alarm. The old record will be covered by the latest alarm when there are more than 8 pieces.  

1) Press the ―DOWN‖ button to enter the next page, it displays the real-time Input/Output status of the 

unit.  

2  1 
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2) Press the ―UP‖ or ―DOWN” button lightly, it can inquire historical alarm record one by one.  

6.2.9 Help interface 

Press the ―HELP‖ button in the main page and enter the help interface as below:  

 

6.2.10 Guide vane controlling interface 

Press the ―GUIDE VANE CONTROL‖ button in the main page and enter the GUIDE VANE CONTROL 

interface as below: 

 
 
 

 Display the opening degree of guide vane; 

 For the selection of guide vane controlling mode, there are two modes which are automatic and 

manual. It can choose the modes between automatic and manual by pressing the button in this 

 1 

 2 

 3 
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place. If manual mode is selected, the guide vane can be controlled manually in the below.  

 Manual controlling of guide vane: ―load‖ button is used to adjust the guide vane with bigger opening 

degree, ―Unload‖ button is used to adjust the guide vane smaller opening degree, and ―Stop‖ 

button is used to stop turning on/off the guide vane. 

When the unit is running in the below 3 status, the control mode of guide vane is forced to be the 

automatic mode, and it cannot be changed to manual mode, or force to change from manual mode to 

automatic mode. 

a) Outlet temperature of cooling water > setting temperature+1°C or outlet temperature of cooling water< 

setting temperature-1°C. 

b) When the unit load reaches the upper limit of current, the guide vane is forbidden to open bigger 

degree.  

c) When unit load ≥load limit*105%, all the direction of guide vane control is limited, and it will close the 

guide vane with smaller opening degree automatically.  

6.2.11 Oil pump controlling interface 

Press the ―OIL PUMP CONTROL‖ in the main interface and enter the oil pump control interface which is 
shown as below: 

 

Note: the oil pump can be controlled manually only when unit is in standby mode.  

1) The current status of oil pump, ―ON‖ is running, ―OFF‖ is closed.  

2) Start or stop the oil pump manually, the oil pump can be started by pressing the ―Oil Pump Manual 

Start” button when unit is in standby mode. Pressing the ―Oil Pump Manual Stop” button again to 

stop running the oil pump.  

6.3 Common operations 

6.3.1 Mode setting 

Set unit starting mode in the user parameter setting interface, please refer to the unit mode of parameter 

setting interface in part 2.6 for the detailed setting method.  

The default mode is ―LOCAL‖ in normal condition.  

6.3.2 Water temperature setting 

Set unit outlet water temperature in the user parameter setting interface, please refer to the water 

temperature of parameter setting interface in part 2.6 for the detailed setting method.  

The default setting of outlet water temperature is 7°C in normal condition. 

6.3.3 Startup and shutdown 

Normally the default setting for starting or shutting down is local mode.  

(The timer on/off function has been introduced before.) 

Startup: 

 1 

 2 
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Enter the main interface and press the ―START‖ button after the start condition has been met. The 

window as below will be pop-up: 

 
 
 
 
 
 
Startup order can be canceled by pressing the ―ESC‖ button. Press the ―OK‖ button lightly to confirm the 

startup, the unit will check if the starting conditions are satisfied. If yes, the unit will start step by step and 

enter the running status.  

Shutdown: 

When the unit is running, pausing or starting, if press ―STOP‖ button in the main page, the window as 

below will be pop-up:  

 

Press the ―ESC‖ button to cancel the stop order, and press the ―OK‖ button to confirm stop. The unit will 

check if the unit has been satisfied with the shutting down time. If not, the unit will wait; otherwise unit will 

enter the steps of shutting down.  

6.3.4 Status checking 

When the unit is in standby, running or alarm status, status parameter can be checked in the status page 

in order to diagnosis the unit. Please see in the status checking page of part 6.2.7 for the detailed 

checking method.  

6.3.5 Alarm clearing 

When the unit has alarm, normally it will record the alarm information. User can inquire, diagnosis and 

reset in the alarm record interface. Please read the detailed method of query, diagnosis and reset in 

alarm record page of part 6.2.8. 
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6. Control screen structures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Main page 

User pass word 

Parameter set Alarm check Help Parameter check 

User pass word Administrator pass word 

Running 
parameter 

setting 

Protective 
parameter 

setting 

Running 
Parameters 

check 

Digital  
Parameters Scheduled  

Start-up 

Next page 

Next page 

Current 
alarm 

Welcome page 

Note: Please input the user manage password(40828) to 
enter the white interfaces. If you need to set the user 
parameters, please input user manage password (40828) 
to enter the purple interfaces. 

Figure4.7.1 
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7. Safety protection 

Unit parameter settings(Standard product) 

Item Set value  

System restart temperature 15°C 

System stop temperature 5°C 

Current restriction 100% 

Target chilled water outlet temperature 7°C 

System control mode Local 

Low oil supply pressure difference 
(before startup) 

220kPa 

Low oil supply pressure difference 
(after startup) 

100kPa 

Excessively low oil supply pressure 
difference 

80kPa 

Excessively low oil tank temperature 42°C 

High oil supply temperature 58°C 

Excessively high oil supply 
temperature 

62°C 

High condensing pressure1 890kPa 

 high condensing pressure2 917kPa 

High condensing pressure3 1060kPa 

Low evaporation pressure1 226kPa 

Low evaporation pressure2 214kPa 

Low evaporation pressure3 208kPa 

Excessively low chilled water outlet 
temperature 

3°C 

High pressure ratio 2.85 

Critical water temperature 15°C 

Critical opening 15% 

Note: The pressure specified in this table indicates surface pressure. 
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V Electrical control 

1. Starting equipment 

The chiller requires a motor starter to operate the centrifugal hermetic compressor motor. 

The starter is the main field wiring interface for the contractor. It is separated from the chiller. 

1) Low voltage starter cabinet 380V/3Ph/50Hz 

Standard: closed Y-Δ starter cabinet, application range: 600~1300RT 

Code Starter Power supply Remarks 

17227300000302 QSFSD54(474)(JB) 

380V-3Ph-50Hz 

This code is used 
for the starter 
cabinet configured 
for the standard unit 
for domestic sales. 
It is used as 
reference only for 
the custom unit to 
be exported. 

17227300000306 QSFSC54(410)(JB) 

17227300000277 QSFSB54(320)(JB) 

17227300000294 QSFMH54(808)(JB) 

17227300000276 QSFMF54(894)(JB) 

17227300000297 QSFME54(740)(JB) 

17227300000298 QSFMD54(670)(JB) 

17227300000303 QSFMC54(596)(JB) 

17227300000296 QSFMB54(522)(JB) 
 
Starter cabinet dimensions (dimensions of the starter cabinet configured for the standard unit) 
 
 

 

Front view Side view 
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2) High voltage starter cabinet 10kV/3Ph/50Hz, application range:1400~2200RT 
 

 

 
 
Technical requirement about high voltage starter. 

Centrifugal refrigerating motor high voltage 6kV, 10kV starter is used together with the centrifugal chiller 

micro-processor control system (control cabinet), the technical requirements are specially made as below: 

The starter panel is the same as the regular starter except no start and stop buttons. Start and stop of the 

motor is controlled by the switch-on and switch-off contacts signals (loading capacity AC220V, 3A) 

provided by the control cabinet, the time of action is shown in the upper figure. 

 

 

 

 

 

 

Front view Side view 
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The starter provides two signals for the control cabinet to check the working state of itself. 

Fault signal: the contact is off at normality and on at fault. 

Working signal: the contact is on when the motor start and off when the motor stop. 

The current transformer of the starter provides a current signal for the control cabinet to monitor the 

motor current, range between 0-5A AC. The starter shall be protected against over-current, overload, 

short-circuit and under-voltage and with an energy storage device so as to ensure the primary loop to trip 

when the control current power-off. The terminal from the starter to the control cabinet as shown in the 

upper figure. 

3) Starting cabinet space layout 

 
  
 
 
 

2. Electrical components introduction 

Closed star delta starting cabinet 
maintenance&operation space. 

High voltage across the line cabinet 
maintenance&operation space. 
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1) Moulded case circuit breaker 

The mould case circuit breaker is mainly used in a non-frequently operated low voltage distribution line 

or used as a power switch in the switch cabinet. It can connect or disconnect a load circuit, isolate power, 

and provide protection for circuits, electric devices, and motors. In the case of overcurrent, overload, or 

short circuit, the circuit breaker disconnects the circuit automatically. The applied mould case circuit 

breaker provides overload and short circuit protection. 

  

2) Power protector 

This module is used to detect power supply and provide protection in case of phase loss, phase 

sequence, and under voltage of incoming line power, so as to prevent damage to the compressor or 

other components caused by power failure. Some models also provide protection for overvoltage and 

three phase imbalance.  

 

3) Oil pump thermal overload relay 

The thermal overload relay works based on the principle of heating effect of electric current. With inverse 

time limit action feature which is similar to the permissible overload feature of the motor, it is used to 

provide overcurrent protection for the compressor and fan. For compressor overload protection, the 
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major loop current of the motor is converted to an AC 0-5 A current signal by the current mutual inductor. 

Then the thermal overload relay performs overload protection. For fan overload protection, the thermal 

overload relay is connected in series with the major loop. 

4). Current transformer and transducer 

The current transformer transforms primary current with a larger value to secondary 

current with a smaller value for the purpose of protection or measurement. A current 

transformer with transformation ratio of 400/5 can transform 400A current to 5A. 

A transducer transduces the measured current to DC voltage or DC current. After the 

current transformer transforms the current to AC 0-5 A current signals, the transducer 

outputs 4-20 mA analog signal based on the linear scale to the main control board. 

3. Electrical parts parameter setting 

1) Oil pump thermal overload relay 

Thermal overload relay takes advantage of heating effect to protect the oil pump. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Detailed settings for ABB phase sequence protection module (CM-MPS.41) 

Material No.: DPB71CM48 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Reset key: to press to reset the overload 
relay if there is compressor overload 
protection 

 

Current setting panel: to set the protection current value 

 

TEST key: to press to test whether the 
overload relay is normal in stop 
condition 

 
Stop key: to press to make the output in 
off-state 

Note: Fan overload relay, only apply to LRD series of Schneider brand 

Undervoltage setting 

Overvoltage setting 

Delay setting 
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Parameter Settings 

Protection parameter Centrifuge Remarks 

Set overvoltage value 10%  

Set undervoltage value 10%  

Set delay value 20s  

 
Electric system selection:  
 

As shown in the following figure, 

use DIP switches 3 and 4 to adjust 

the input voltage range. 

Use DIP switches 1 and 2 to select 

the expected functions.

Open the gray cover, and access 

DIP settings. 

Select the set values and delay.

Upper knob:

Sets the lower limit of 

corresponding scale. 

Middle knob:

Sets the upper limit of 

corresponding scale. 

Lower knob:

Sets the delay alarm 

time (0.1s to 30s). 

Power-on delay

Monitor voltage

ON: phase voltage

OFF: line voltage

Measurement range

line 

voltage

phase 

voltage

 
 

The power-on delay and monitor voltage are set to OFF. The measurement range is set 
according to the specific electric system status and model of the unit. 
 
 

 Oil pump thermal relay value: 

Model Type Power Voltage Frequency Current (A) 
Setting 
value 
(1.15) 

CCWE600H-CCWE1300H QYBⅡ80×0.55 1.75kW 380V 50Hz 4.2 4.8 

CCWE1400H10-CCWE2200H10 QYB125×0.45 2.2kW 380V 50Hz 5.2 6 

 
2). 10KV/3Ph/50Hz starter series 

Unit type Starter type Rated voltage Remark 

LC700H10 High-voltage directly start 10kV  

LC750H10 High-voltage directly start 10kV 

LC800H10 High-voltage directly start 10kV 

LC850H10 High-voltage directly start 10kV 

LC900H10 High-voltage directly start 10kV 

LC950H10 High-voltage directly start 10kV 

LC1000H10 High-voltage directly start 10kV 

LC1100H10 High-voltage directly start 10kV 

LC1200H10 High-voltage directly start 10kV 
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Unit type Starter type Rated voltage Remark 

LC1300HS10 High-voltage directly start 10kV  

LC1400HS10 High-voltage directly start 
High-voltage directly start 

 10kV 

LC1500HS10 High-voltage directly start 10kV 

LC1600HS10 High-voltage directly start 10kV 

LC1700HS10 High-voltage directly start 10kV 

LC1800HS10 High-voltage directly start 10kV 

LC1900HS10 High-voltage directly start 10kV 

LC2000HS10 High-voltage directly start 10kV 

LC2100HS10 High-voltage directly start 10kV 

LC2200HS10 High-voltage directly start 10kV 
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4. Electrical characteristics 

Compressor&oil pump voltage 

Model Voltage Adopt voltage range 

CCWE600H-CCWE1300H 380V 361V-399V 

CCWE1400H10-CCWE2200H10 6KV/10KV 5.7KV-6.3KV / 9.5KV-10.5KV 

Oil heater electrical data 

Model Type Power Voltage Frequency Current(A) 

CCWE600H-CCWE1300H TY-220/1250 1.25kW 220V 50Hz 5.68 

CCWE1400H10-CCWE2200H1
0 

TY-220/1250 1.25kW 220V 50Hz 5.68 

 
Recommended cable size 

Recommended cables for centrifugal chiller 

Voltage 
grade 380V 10KV 

Startup 
mode 

Closed star-delta startup 
cabinet/Solid state soft startup 
cabinet (internal connection) 

Inverter 
startup 
cabinet(1) 

Null line (N) 
and ground 
wire (PE)(3) 

High voltage 
startup cabinet 

Rated power 
of motor 

(kW) 
Incoming cable 

Outgoing 
cable 

Incoming/Out
going cable 

Incoming/Outgoin
g cable 

300  2*BVR-150(2) 1*BVR-150 2*BVR-150 1*BVR-150 

YJV22-3*35(4) 

385  2*BVR-240 2*BVR-120 2*BVR-240 1*BVR-240 

445  2*BVR-300 2*BVR-120 2*BVR-300 1*BVR-300 

490  2*BVR-300 2*BVR-150 2*BVR-300 1*BVR-300 

560  3*BVR-240 2*BVR-185 3*BVR-240 1*BVR-240 

630  3*BVR-240 2*BVR-240 3*BVR-240 1*BVR-240 

695  3*BVR-300 2*BVR-240 3*BVR-300 1*BVR-240 

YJV22-3*50 

760  4*BVR-240 4*BVR-150 4*BVR-240 1*BVR-240 

840  4*BVR-240 4*BVR-150 4*BVR-240 1*BVR-240 

930  

—— —— —— —— 

990  

1100  
YJV22-3*70 

1200  

1320  
YJV22-3*95 

1450  

1600  
YJV22-3*120 

1750  

Remarks 

1. The above recommended cable specifications apply to copper core cables only and are 
used for reference during unit wiring and model selection design only. 

2. For the applicable scope of related start mode, refer to the order receiving instructions. 

3. The user needs to prepare the startup cabinet incoming cable. 

4. The user needs to prepare the cable between the startup cabinet and the unit, except 
for the startup cabinet of on-board form. 

5. The user needs to prepare the control cable between the startup cabinet and the control 
cabinet, except for the startup cabinet of on-board form. 

6. The above recommended cable specifications apply to the ambient temperature of 
40°C, conductor operating temperature of 70°C and aerial cabling. 

7. Derating for use is needed for the relatively high ambient temperature, far laying 
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distance and other laying modes. 

(1) The outgoing cable is configured for the on-board inverter startup cabinet at the 
time of delivery. 

(2) "2*BVR-150" in the table means that each phase of power supply terminal is 
connected to two BVR cables with the sectional area of 150 mm

2
. 

(3) The inverter startup cabinet (including the on-board inverter cabinet) has no null line 
(N). 

(4) Rated cable voltage of the 10kV startup cabinet: YJV22-8.7/15kV. 
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5. Typical field wiring 

1) Typical wiring diagram 

380V/3Ph/50Hz closed Y-Δ starting 
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10KV/3Ph/50Hz across the line 
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Note: The wiring diagram for reference only. 
Electrical control panel wiring diagram 
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Typical piping and cable layout 

 
Choose the proper power supply cable size and tag clearly. 

Filter must be used in the water system. 

Thermometer and pressure meter must be installed in the water system. 

Recommend to use a steel pipe to connect the relief valve to the outside. 

Recommend to use an oxygen density indicator that alarm automatically when the density lower than 

19.5%. 

Cable and pipe layout should be done based on local regulation. 

2) PC connection 

Nowadays PC system (such as BMS) is becoming more and more popular. Midea air-cooled screw 

chiller has reserved a RS485 interface using the MODBUS protocol. 

(1) PLC units PC connection 

PC connection wiring  

                             
Notes for PLC unit PC communication: 

Bit rate: 19200      Transmission bit: 8        Stop bits: 1    Parity check: even 

Communication wiring and setting guidance 

PLC (Schneider M218) communication wiring 

Wiring without Ethernet port 

Computer data collection port 



Centrifugal chiller high efficiency series                                                   MCAC-CTSM-2016-06 

77 

VI Installation 

Safety considerations 

Access to the unit must be reserved to authorized personnel, qualified and trained in monitoring and 

maintenance. The access limitation device must be installed by the customer. 

After the unit has been received, when it is ready to be installed or reinstalled, and before it is started up, 

it must be inspected for damage. Check that the refrigerant circuit(s) is (are) intact, especially that no 

components or pipes have shifted. If in doubt, carry out a leak tightness check and verify with the 

manufacturer that the circuit integrity has not been impaired. If damage is detected upon receipt, 

immediately file a claim with the shipping company. 

Strongly recommend employing a specialized company to unload the machine. 

Safety is only guaranteed, if these instructions are carefully followed. If this is not the case, there is a risk 

of material deterioration and injuries to personnel. 

1. Unit installation 

1). Lifting 

Lifting unit 

Container lugs should be inserted into the holes provided in the bottom of the frame rail. 

Use spreader bars to avoid lifting chains hitting the chiller. Various methods of spreader bar 

arrangements may be used; keeping in mind the intent is to keep the unit stable and to keep the chains 

from hitting the chiller and causing damage. 

The direct lifting mode should be adopted for the centrifuge above 1200RT (note to take protection 

measures for all the centrifuges). 
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The crossbeam lifting mode should be adopted for the centrifuge under 1200RT (note to take protection 

measures for all the centrifuges). 

 

 
CAUTION: Never lift the chiller using a forklift or by hooking to the top rails. Use only the lifting holes 

provided. 

1.1.1 The part indicated below is the lifting hole of the unit. 

 

1.1.2 Check before lifting 

As shown below, check the carriage of the transport vehicle before lifting. The transport plane must be 

flat and free of foreign matters. 
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1.1.3 Installing the shackle 

As shown below, install the lifting hole according to the unit lifting diagram. Lead the lifting nut trough the 

shackle hole and unit lifting hole, and screw it to the distance 3-5 mm from the lifting hook; then, recheck 

whether the hook and wire rope comply with the lifting requirements. 

 

1.1.4 Installing protective shield 

As shown below, use a protective shield according to the actual condition of the part where the wire rope 

comes into contact with the unit. If the wire rope will not squeeze the unit, the protective shield does not 

need to be installed. 

 

1.1.5 Tightening up wire rope 

As shown below, start the crane to tighten up the wire rope. Note to control the wire rope in the 

tightening process. Do not drag the wire rope along the package, lest the package is scratched by the 

dragged wire rope 
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1.1.6 Lifting 

As shown below, lift the unit stably. Note to check whether the lifting process is normal. Nobody can 

stand under the lifted machine during lifting. Meanwhile, the operator must keep a sufficient safe 

distance from the lifted unit. The recommended distance from the unit bottom to the ground is not greater 

than 1 m; if there is any obstacle or platform, the distance from the obstacle or platform top cannot 

exceed 1 m. Prevent others from entering the lifting area. 

 

1.1.7 Placing 

As shown below, if the machine direction needs to be adjusted in the machine placing process, the 

position held by the hand should be at the outside of the machine. Do not hold the sleeper or place any 

part of the body under the machine. 
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1.1.8 Removing the shackle 

As shown below, after the machine is placed in position, remove the shackle and protection board (if 

any). After the shackle is removed, put away the wire rope carefully, and put it at the unit side gently. Do 

not throw the wire rope, lest the outer unit package may be damaged. 

 

Removal from shipping container 

1. Place a clevis pin into the holes provided at the 

end of each base rail on the unit. Attach chains or 

nylon straps through the clevis pins and hook 

onto a suitable lift truck for pulling the unit out 

of the container. 

2. Slowly place tension on the chains or straps until 

the unit begins to move and then slowly pull the 

unit from the container. Be sure to pull straight 

so the sides do not scrape the container. 

3. Place a lifting fixture on the forks of the lift truck 

and reattach the chain or strap. Slightly lift the 

front of the unit to remove some weight from the 

floor of the container. Continue pulling the unit 

with an operator on each side to guide the lift 

truck operator. 

4. Pull the unit until the lifting locations are outside 

of the container. Place wooden blocks under the 

base rails of the unit. Gently rest the unit on the 

blocks and remove the chains and lift truck. 

5. Attach lifting rigging from the crane and slowly 

complete the removal from the container then lift 

up and away. In order to ensure the smooth 

lifting unit, all rings are applied on both sides of 

the lifting rope and fixed crane hook. 



MCAC-CTSM-2016-06                                                    Centrifugal chiller high efficiency series 

82 

    

 

Lifting using lugs 

Units are provided with lifting holes in the base frame 

which accept the accessory lifting lug set as shown in the 

figure below. The lugs (RH and LH) should be inserted 

into the respective holes in the base frame and turned so 

that the spring loaded pin engages into the hole and the 

flanges on the lug lock behind the hole. The lugs should 

be attached to the cables/chains using shackles or safety 

hooks. 

 

Lifting using shackles 

The shackles should be inserted into the respective holes in the base 

frame and secured from the inside. 

Use spreader bars to avoid lifting chains hitting the chiller. Various 

methods of spreader bar arrangements may be used, keeping in mind 

the intent is to keep the unit stable and to keep the chains from hitting 

the chiller and causing damage.  
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CAUTION: Never lift the chiller using a forklift or by hooking to the top rails. Use only the lifting holes 

provided. 

2).Foundation 

①  Please take into account the construction of installation foundation. Attention should be 

especially paid to the intensity of the floor and noise elimination when installing the unit in 

interlayer or on the top floor. It is suggested to consult the building designer before installation. 

②  For convenient drainage, gutter way should be made around the basement to ensure the 

drainage unblocked. 

③  To eliminate the vibration and noise, put an absorber between the unit and basement and keep 

the unit in balance. Install a shockproof foundation when necessary. 

④  Vibration isolators are recommended for all roof mounted installations or wherever vibration 

transmission is a consideration. Neoprene Isolation is optional, it is recommended for normal 

installations and provides good performance in most applications for the least cost. Spring 

isolator is level adjustable, spring and cage type isolators for mounting under the unit base rails. 

1‖ nominal deflection may vary slightly by application.  

Typical Isolation: 

 

Refer to the following charts for the installation basement and fixation of unit. 

Fixation of unit: 

  
                      Chart 1                                         Chart 2 

Note:  
(1) For chart 1, please reserve the installation holes for foundation bolt on the basement according to 

installation basement diagram. 
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(2) For chart 2, reserve the holes for the installation of absorber on the basement. 

3). spaces 

1)  Leave enough space above and around unit for operation and maintenance.  

2)  Do not install the unit at the place exposed to sunlight or other heat sources. 

3)  Near the power supply where it is convenient for wiring. 

4)  The floor is solid enough and the location should not easily bring about resonance or noise. 

5)  Put the unit indoors which should be well-ventilated with low humidity and little dust. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Service space size  

Model 
Service space size(mm) 

M T Y S Z 

600~1300 1500 4500 1300 1300 1000 

1400~2200 1600 4500 1300 1800 1000 

4) Physical data 

The weights are given as follows: 

Weight 
Model 

Motor-compressor weight 

Evaporator 
Evaporator with 

water 
Condenser 

Condenser 
with water 

380V 10000V 

700  4320 4860 3135 3135 4975 3740 

750  4415 4950 3175 3175 5015 3895 

800  4415 4950 3295 3295 5135 4013 

850  4485 4965 3355 3355 5195 4060 

900  4485 4965 3410 3410 5250 4060 

950  4565 5150 3445 3445 5507 4642 

1000  4565 5150 3510 3510 5572 4766 

1100  4650 5210 3575 3575 5637 4880 

 

Unit:kg 
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 Weight 
 

Model 

Motor-compressor 
weight Evaporator 

Evaporator 
with water  

Condenser 
Condenser 
with water  

10000V 

LC1300HS10 7080 6197 7667 5907  7447  

LC1400HS10 7080 6345 7885 6022  7622  

LC1500HS10 7150 7460 9560 5987  7997  

LC1600HS10 7255 7558 9718 6087 8127 

LC1700HS10 7255 7650 9870 6210 8280 

LC1800HS10 7255 7765 10065 6342  8492  

LC1900HS10 7350 7860 10230 6458  8678  

LC2000HS10 7460 7932 10342 6627  9027  

LC2100HS10 7460 8068 10558 6752  9632  

LC2200HS10 7580 8068 10558 6752 9632 

Note: The motor-compressor weight includes the weight of the motor, the compressor and the pipe 
supports. 
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2. Water piping system installation 

1) Water treatment 

Use of untreated water or incorrect water makes unit operation low efficiency and could lead to heat 

exchanger damage. If the resulting from equipment scaling, corrosion, rust, produce the algae or 

siltation etc, must ask qualified water treatment engineering company or personnel to handle.  

※ The recommended water quality standards is reference: 

Basic 
project 

Project Unit 
Water 

supplement 
Chiller water 

Tendency 

corrosion scaling 

PH(25°C)  6.5-8.0 6.5-8.0 0 0 

conductivity(25°C) S/cm <200 <800 0 0 

Chlorine ion Cl
-
 mg Cl

-
/L <50 <200 0  

Sulfuric acid root ion 
SO4

-2
 

 
mg SO4

-2
/L <50 <200 0  

Acid 
consumption(PH4.8) 

mgCaCO3/L <50 <100  0 

All the hardness mgCaCO3/L <50 <200  0 

Reference 
project  

Iron(Fe) mg Fe/L <0.3 <1.0 0 0 

Sulfur ion(S
2-

) mgS
2-

/L Check out Check out 0  

Ammonium ion(NH4
+
) mgNH4

+
/L <0.2 <1.0 0  

silica(SiO2) mgSiO2/L <30 <50  0 

2) Antifreezing method 

The antifreeze must be required according to anyone condition as following: 

a. The outlet water temperature is below 5°C; 

b. The ambient temperature is below 0
 
°C; 

c. Don‘t start up the unit for a long time. 

d. The power supply was cut off and needn‘t change the water in system. 

3) Install the bypass circuit for the cooling tower 

To use the unit when the ambient temperature is low, it is recommended that a bypass circuit be 

installed on the inlet water pipeline of the cooling tower so that there is a sufficient pressure 

difference between condenser and evaporator to ensure that the cooling system works properly. 

Three-way valve 
with temperature control Cooling tower

From condenser

To condenser

 

Figure 6.2.1 Installing a bypass circuit to the cooling tower  

The three-way valve with temperature control shall provide the following functions: 
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(1) When the cooling water temperature of the unit is low, the three-way valve should be able to control 

the opening so that the cooling water inlet temperature is higher than 15°C. 

(2) When the preceding conditions are met, the three-way valve should be able to control the cooling 

water inlet temperature to save energy. 

4) Discharge pipe for relief valve 

Relief valve is used to protect the unit. When the pressure inside the evaporator or condenser exceeds 

the rated discharge pressure, the relief valve opens. With the loss of refrigerant, the pressure drops. 

Take the following precautions when connecting discharge pipe for relief valve: 

(1) Follow local regulations when connecting the pipeline. 

(2) Make sure that the relief valve connection pipe is compatible with the R134a refrigerant. The pipe 

diameter depends on the size of the relief valve. When relief valves are used in parallel connection, the 

pipe diameter depends on the size of the two relief valves. 

Table 6.2.1 Dimensions of relief valve connection pipe 

Number of relief valves One Two 

Diameter of discharge pipe (mm) 25 35 

(3) Remove the cap of the relief valve. Place the discharge outlet of the relief valve outdoor as shown in 

Figure 3.6. Reserve a certain space at the bottom of the pipe to collect liquid. Connect the relief valve to 

the discharge pipe by using screwed connection. The user shall provide connectors. The screw 

specification is G1-1/4. 

(4) Keep the discharge outlet away from the fresh air inlet of a building. 

May also be discharged from rooftop

Rooftop

Exterior wall

Exhaust valve

Bent downwardly 
to prevent 
raindrop

 and substances

Flexible connection to

 prevent transmission 

of vibration

 

Figure 6.2.2 Connecting relief valve discharge pipe 

5) Water piping installation 

Due to the variety of piping practices, it is advisable to follow the recommendations of local 

authorities. The installation and insulation of the water pipelines of the air conditioning system shall 

be designed and guided by design professionals, and confirm to the corresponding provisions of the 

HVAC installation specifications.  

Basically, the piping should be designed with a minimum number of bends and changes in elevation 

to keep system cost down and performance up. 
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Condenser, cooling water piping suggested piping as follow: 

C
h
i
l
l
e
r

c
o
n
d
e
n
s
e
r

WS

a c
d e g

h j

i
k

Cond return water

Cond outlet water

Cooling
tower

 

 

(Condenser, cooling water hose connection diagrammatic sketch) 

a Flexible joint k Flow switch 

c Butterfly valve d Pressure gauge 

e Thermometer f Platinum resistance thermometer 

g Air vent h Water pump 

I Drain valve j Y- shape strainer 

Note: All of water pipe accessories and flow switch is provide by user. 

 

Chilled water piping suggested piping as follow:  

C
h
i
l
l
e
r

c
o
o
l
e
r

WS

c d
e g

h j

i
kb

Cooler return
water

Cooler outlet water

Return
water

Outlet
water

make-up waterexpansion
tank

(Chiller cooler piping diagrammatic sketch) 

c Flexible joint b Pressure type temperature controller 

e Pressure gauge d Butterfly valve 

g Air vent h Water pump 

i Drain valve j Y- shape strainer 

k Flow switch  

Note: All of water pipe accessories and flow switch is provide by user. 

User must install flow switch in the outlet pipe of cooler and evaporator, the two sides must be level straight pipe 
which length longer than five times of pipe diameter. 

 

1) The water inlet pipeline and drain piping shall be connected according to the requirements of 

markings on the unit. Generally, the refrigerant pipe side of the evaporator is the chilled water 

outlet side.  

2) The chilled water piping system must be provided with the soft connection, thermometer, pressure 

gauge, water filter, electronic scale remover, check valve, target flow controller, discharge valve, 

drain valve, stop valve, expansion tank, etc.  

3) The water system must be fitted with the water pump with appropriate displacement and head, so 

Condenser inlet water 

Inlet water 

Cooler inlet water 

Condenser outlet water 
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as to ensure normal water supply to the unit. The soft connection shall be used between the water 

pump, unit and water system pipings, and the bracket shall be provided to avoid stress on the unit. 

Welding work for installation shall avoid damage to the unit. 

 (1)  Determination of water pump flow:  

 Flow (m3/h) = (1.1 ~ 1.2) * Unit Cooling Capacity (kW)/5.8 

 (2)  Determination of water pump head: 

 Head (m) = (Unit Resistance (see product parameters) + Resistance at Maximum End of Pressure 

Drop (see product parameters) + Pipeline Resistance (length of the least favorable loop pipe * 

0.05) + Local Resistance (length of the least favorable loop pipe * 0.05 * 0.5)) * (1.1 ~ 1.2) 

4) The flow switch have be installed in chiller. 

5) The water filter must be installed before the water inlet pipeline of the unit, which shall be provided 

with a 25-mesh screen. This will aid in preventing foreign material from entering and decreasing 

the performance of the evaporator. 

6) A strainer should be placed for enough upstream to prevent cavitation at the pump inlet (consult 

pump manufacturer for recommendations). The use of a strainer will prolong pump life and help 

maintain high system performance levels 

7) The flushing and insulation of the water pipelines shall be carried out before it is connected with 

the unit, so as to prevent dirt from damaging the unit.  

8) The design water pressure of the water chamber is 1.0Mpa. Use of the water chamber shall be not 

exceeding this pressure in order to avoid damaging the evaporator. 

9)  Do not load the weight of water pipe onto the unit. When water inlet/outlet are connected with 

corresponding water pipe, soft connection such as rubber joint should be used to avoid the 

transmission and inter-disturbance of vibration and noise to avoid the vibration which may be 

transmitted to indoor side. 

10) In close loop water system, to diminish the impact on water pipe because of the expansion or 

contraction of water volume and to avoid the influence caused by supplementing water pressure, 

water return side should be fitted with an expansion water tank. The expansion tank shall be 

installed 1~1.5m higher than the system, and its capacity accounts about 1/10 of the water amount 

in the whole system. 

11) The drain connection is arranged on the evaporator cylinder. The drain outlet has been equipped 

with a 1/2‘‘ plug.  

12) In order to expel the air from water system, install an automatic discharge valve on the highest 

place of local water pipe and the horizontal pipe should be up tilted for about 1/250 degree. 

13) The thermometer and pressure gauge are arranged on the straight pipe sections of the water inlet 

pipeline and drain pipeline, and their installation places shall be far away from the elbows. The 

pressure gauge installed shall be vertical to the water pipe, and the installation of the thermometer 

shall ensure that its temperature probe can be inserted into the water pipe directly.    

14) Each low point shall be fitted with a drain connection so as to drain the remaining water in the 

system. Before operating the unit, connect the stop valves to the drain pipeline, respectively near 

the water inlet connection and drain connection. The by-pass pipeline shall be provided between 
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the water inlet pipe and drain pipe of the evaporator, convenient for cleaning and maintenance. 

Use of flexible connections can reduce vibration transfer. 

15) The chilled water pipeline and expansion tank shall be subjected to insulation treatment, and the 

maintenance and operation part shall be reserved on the valve connections. 

16) After the air-tightness test is carried out, and the insulation layer is applied on the pipeline, so as to 

avoid heat transfer and surface condensation; the insulation layer shall be covered by 

moisture-proof seal. 

17) If the unit is used as a replacement chiller on a previously existing piping system, the system 

should be thoroughly flushed prior to unit installation and then regular chilled water analysis and 

chemical water treatment is recommended immediately at equipment start-up. 

18) Power on the chilled water pump, and inspect its rotation direction. The correct rotation direction 

shall be clockwise; if not, re-inspect the wiring of the pump.  

19) Start the chilled water pump to circulate water flow. Inspect the water pipelines for water leakage 

and dripping. 

20) Commission the chilled water pump. Observe whether the water pressure is stable. Observe the 

pressure gauges at the pump inlet and outlet, and the readings of the pressure gauges and the 

pressure difference between the inlet and outlet change slightly when the water pressure is stable. 

Observe whether the operating current of the pump is within the range of rated operating current; 

inspect whether the resistance of the system is too large if the difference between the operating 

current and rated value is too big; eliminate the system failures until the actual operating current is 

satisfied.  

21) Inspect whether the water replenishing device for the expansion tank is smooth, and the auto 

discharge air valve in the water system enables auto discharge. If the discharge air valve is a 

manual type, open the discharge valve of the chilled water pipeline to discharge all air in the 

pipeline.  

22) Adjust the flow and inspect whether the water pressure drop of the evaporator meets the 

requirement of the unit‘s normal operation. The pressure at the chilled water inlet and outlet of the 

unit shall be kept at least 0.2MPa.  

23) The total water quantity in the system should be sufficient to prevent frequent ―on-off‖ cycling. A 

reasonable minimum quantity would allow for a complete water system turnover in not less than 

15 minutes. 

 

3. Wiring installation 

WARNING: In order to prevent any accident of injury and death during the site wiring, the power supply 

shall be cut off before the line is connected to the unit. 

Wiring must comply with all applicable codes and ordinances. Warranty is voided if wiring is not in 

accordance with specifications. An open fuse indicates a short, ground, or overload. Before replacing a 

fuse or restarting a compressor, the trouble must be found and corrected. 

(1) Copper wire is required for all supply lines in field connection to avoid corrosion and overheat at the 
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connection of terminals. The lines and control cables shall be separately paved and equipped with 

protective pipes to avoid intervention of supply line in control cable. 

(2) Power supply wiring  

It is required to connect the power supply cable to the starter, the oil pump cabinet, the control cabinet. 

Please seal the entering wiring hole after users installed the main power wires, in order to avoid the dust 

entering into electric control cabinet. 

Caution: the section of the power supply cable see electrical control. 

(3) Wiring between startup cabinet and main motor 

The terminals on the wiring post of the main motor are marked (U1, U2, V1, V2, W1, or W2). For a 380V 

main motor, closed-wye-delta (QSF) startup mode is used. Connect cables according to the motor 

terminal labels. Connect six cables from the startup cabinet to the motor terminals (each terminal may 

need to connect to two cables.) 

Starter

Compressor 
motor

 
 

If high-voltage direct startup (QZF) mode is used, there are only three terminals outside the high-voltage 

motor. Connect cables according to the following figure: 

Starter

Compressor motor

 
 

(3) When a motor(380V) is used, the standard startup cabinet produced by our company is used to start 

or stop the main motor. The startup cabinet and motor should be properly grounded.  

The startup cabinet has a wiring terminal for connection with the control cabinet. Correctly connect 

Figure 6.3.1 

Figure 6.3.2 
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cables according to the principal connection diagram or attached wiring labels. 

 

Do not remove! Removable
Prevent rotation 

of the conducting rod

Transitional joint

Connection case

Wire clip 
(support the cable weight)

(take other measures to support
 the cable weight if not applicable)

Grounding 
wire

 

Figure 6.3.3 Wiring diagram for the wiring post of a low-voltage motor 

In addition, the temperature inside the terminal box of the main motor is lower than exterior, condensate 

occurs on the external terminal. Therefore, use the attached self-adhesive tape on the cable terminal for 

cold insulation. 

Self-adhesive tape Over 30mm

Over 30mm

 

Figure 6.3.4 Insulation for external wiring post terminal of the main motor and cable terminals 

(4) When a 6kV or 10kV motor is used, a high-voltage startup cabinet is used to start or stop the main 

motor. Generally, direct startup mode is used. Startup upon voltage reducing can also be used. The user 

needs to purchase the high-voltage startup cabinet according to actual conditions. Such startup cabinet 

must comply with relevant national electric standards and our company‘s regulations regarding joint lock 

protection between high-voltage startup cabinet and control cabinet. 

Do not remove! Do not remove

Removable

Connection case 

Prevent rotation 
of the conducting rod

Grounding 
wire

Wire clip 
(support the cable weight)

(take other measures to support 
the cable weight if not applicable)

 

Figure 6.3.5 Wiring diagram for the wiring post of a high-voltage motor 
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Caution: Take the following precautions when connecting cables for the main motor (items 1-4 apply to 

high voltage cables only): 

 Peeling length of external jacket of the cable: 550 mm (indoor)/750 mm (outdoor), as shown in 

Figure 6.3.6. 

 Cable bending radius: 12-15D (D: cable diameter). 

 If conduit is required, inner diameter of the cable conduit is (1.2 – 1.5) D. 

 The entrance hole of the wiring case needs to fully accommodate the cable terminal. 

 The cover plate of the wiring case needs to be covered after cables are buried and installed. The 

entrance hole of the wiring case should be sealed with fire-proof clay. 

 The working temperature of the recommended cables for 380V motor is 70°C, the ambient 

temperature is 40°C, and the installation method is single-cable air installation. 

The working temperature of the recommended cables for 6000V, 6600V, and 10000V motors is 70°C, 

the ambient temperature is 40°C, and the installation method is three-core air installation. 
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Figure 6.3.6 Peeling length for external cable jacket 

(5) Precautions for cable connection at the wiring post of the main motor 

Cables near the wiring post easily suffer force of the wiring post, affecting leakage of the compressor. 

Therefore, take the following precautions for cable connection at the wiring post of the main motor: 

a. All cable connections at the wiring post of the main motor must be performed by authorized servicing 

personnel on site. 

b. Connect cables with care and use proper fixing. 

c. During connection, fasten bottom bolts with a spanner so that they do not rotate. Do not let the wiring post 

suffer a large force in its radial direction. Exert force to the tangent direction when fastening top bolts. 
(6) Insulation for Motor Wiring Terminals 

Caution: 

Insulation for wiring terminals must be performed only after professional personnel confirm motor cable 

connections, the motor is mechanically run, and the motor rotation is confirmed correct. For mechanical 

test, see commissioning. 

Install the motor wiring case and remove the cover plate of the case before performing insulation for 

wiring terminals. 



MCAC-CTSM-2016-06                                                    Centrifugal chiller high efficiency series 

94 

Insulate compressor motor terminals, lead wire terminals, and power cables to prevent condensate and 

electric arc. For a low-voltage motor, the installation contractor shall perform insulation processing 

according to local electric regulations. 

Insulation materials are attached in the package case of a high-voltage motor. Do as following: 

① Prepare materials. 

SN Material Function 

1 3M CC-2 cleaning suite  Removes oil and scale. 

2 3M SCOTCHFIL electrical insulating putty 
Fills irregular components for flatness 
and smoothness. 

3 3M Scotch 130C linerless rubber splicing tape Main insulating material 

4 3M Scotch Super 33+ PVC insulating tape 
Provides UV protection, wear resistance, 
corrosion resistance, and mechanical 
protection. 

②Handling procedure 

a. Use 3M CC-2 cleaning suite to remove oil and scale at the wiring terminals and cable connectors of 

the high-voltage motor and keep dry and clean. 

b. Use 3M Scotchfil electrical insulating putty to fill irregular parts at the wiring terminals and cable 

connectors of the high-voltage motor so that they are smooth and flat, facilitating subsequent tape 

winding. 

c. Tape half-lapped with 3M Scotch 130C linerless tape and tape the parts to be insulated with certain 

margin for full coverage. Stretch the tape for about 100%. The tape thickness needs to be 9 mm, 

increasing the external diameter to 18 mm to ensure insulation effects. 

d. Tape half-lapped with five layers of 3M Scotch Super33+ PVC tape on the part taped with 3M Scotch 

130C linerless tape and tape both ends with certain margin for full coverage for proper mechanical and 

surface protection effects.  

③ Servicing: If the cables need to be removed for unit servicing, servicing personnel can directly cut 

through the entire insulation layer at the wiring post and peel off the insulation layer. This insulation layer 

is for one-time use only. When installing cables, apply the preceding method for insulation again. 

(7) Control wiring  

An intermediate relay must be used for separation when the control cabinet is connected to the contactor 

of the main circuit such as external water pump and cooling tower fan. Do not directly drive the contactor 

coil. Figure 6.3.7 shows the connection between the control cabinet and the water pump/cooling tower 

fan. 
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Intermediate 
relay

PCS control cabinet

Active contact 
output of 

control cabinet 

A/C 
contactor

Water 
pump/cooling 

tower fan

Principal diagram of water pump/cooling tower fan

1. Connect the water pump/cooling tower fan as illustrated. Isolate with 
an intermediate relay. Do not directly connect the contactor coil.

2. If the joint control function of the water pump/cooling tower fan is not 
used, make sure that the water pump starts before turning on the 
unit.

3. The water pump/cooling tower fan uses independent power supply 
only. Do not connect it to the power supply for the unit.

L1 L2 L3 L ~220V N

 

Figure 6.3.7 Connection with water pump/cooling tower fan 

Caution: 

The selection of control cables between startup cabinet and control cabinet see electrical control. 

4. Communication BMS wiring 

The centralized control system integrates the chiller, chilling water pump, chilled water pump and cooling 

tower. It includes the reading and writing of data to allow system monitoring, control and alarm 

notification as specified in the unit sequence of operation and the system points list to optimized the 

system running condition. 

Centralized control system features: 

1) Adjustment of chiller operation setpoint. 

2) Real time inspection and supervising of chiller operation state. 

3) Real time failure inspection. 

4) Historical operation data storage. 
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VII  Commissioning 

After unit installation is complete, make preparations for running the unit according to the steps in the 

following figure before putting it into use: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 7.1 Preparation flowchart 

Unit installation complete 

Leakage test 

Check for leakage Vacuum test 

Fix leakage after 
reducing pressure 
inside the unit 

Fill lubricant Vacuum and dry 

Parts confirmation 

Mechanical operation 

Adjust according to 
symptoms 

Fill refrigerant 

Unit parameters 
check 

Trial-run 

Loaded run 

Put into use 
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1. Pre start-up 

1) Leakage test 

Perform leakage test after unit installation or assembly is complete. The test pressure is 1.15 MPa 

(±0.05MPa). The gas for test should be dry and clean air, nitrogen or other inert gas. The gas 

temperature during test should be not lower than 5°C. 

Caution: Do not use flammable gas or oxygen for leakage test! During the test, the internal of the unit is 

in high-pressure state. Stop valves next to relief valves must be completely closed! 

During leakage test, measure the pressure inside the unit with an external pressure gauge. Do not use 

the pressure sensor on the unit. 

The test procedure is as follows: Connect the pressure gauge (dual-pressure gauge with a precision of 

1.6 grade) to the stop valve above the condenser of the unit. Connect the high-pressure gas interface to 

the refrigerant feed valve. Slowly turn up the gas valve to feed the test gas in the unit, gradually 

increasing the pressure. After the test pressure is reached, keep the test pressure for 24 hours. Check 

joints and valves with foaming agent or soap water during this period.  

Criteria: After the test pressure is kept for 24 hours, the reading on the pressure gauge does not drop 

upon visual check and no connecting parts leak. 

If the pressure drops, find and mark the leak point. Open the refrigerant feed valve to load off the 

pressure in the unit and fix the leak point. Repeat the preceding steps until no leak is found. 

Caution: Fix leak points only after the high-pressure gas inside the unit is completely discharged; 

otherwise, severe bodily injury may be caused. 

During pressure keeping, if the ambient temperature changes, make the following correction to the 

measured pressure: 

P
t

t
P






273

273 '
'

 

In this formula: P indicates the pressure inside the unit before pressure keeping. 

'P  indicates the pressure inside the unit after pressure keeping. 

t  indicates the temperature (°C) inside the unit before pressure keeping. 

't  indicates the temperature (°C) inside the unit after pressure keeping. 

Perform vacuum test only after leakage test is passed. 

2) Vacuum test 

Caution: When the inside of the unit is in vacuum state, do not start the main motor or oil pump motor, or 

perform insulation test or voltage withstanding test; otherwise, severe relief accidents may occur. 

Turn on the refrigerant feed valve to load off the positive pressure in the equipment. After the 

atmospheric pressure is reached, turn off the refrigerant feed valve and connect the vacuum pump to the 

unit. If the vacuum pump does not provide pressure display, connect two vacuum pressure gauges at 

precision grade level 1.6 to the unit to measure the pressure inside the unit. Turn on the vacuum pump 

after confirmation. 
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Caution: Do not use a pressure sensor when the inside of the unit is in vacuum state (the stop valve 

connected to the sensor is in fully off state); otherwise, the sensor will be damaged. 

Criteria: After the absolute pressure inside the unit is below 0.3 kPa, the pressure increases by not more 

than 0.15 kPa after the pressure is kept for at least 30 minutes. 

Note: If the atmospheric pressure and temperature upon completion of check are significantly changed 

compared with those at the start of check, make the following correction to the pressure increase 

according to the following calculation formula: 

1

11

2

22
273

273

273

273

t
HP

t
HPH





 ）（）（  

In the formula:      
2P  

indicates the atmospheric pressure at the end of placement. 

2H  indicates the vacuum degree at the end of placement. 

2t  indicates the indoor temperature at the end of placement. 

1P  indicates the atmospheric pressure at the start of placement. 

1H  indicates the vacuum degree at the start of placement. 

1t  indicates the indoor temperature at the start of placement. 

If the vacuum pump fails to drop the pressure inside the unit to the target pressure after continuous 

attempts, it indicates that the unit has a leak point. Stop vacuum test and perform leakage test again. 

If the pressure inside the unit is brought down to the target pressure, and the pressure increase after 

pressure is kept for 30 minutes exceeds the standard, it indicates that water or moist steam exists inside 

the unit. In this case, dry the unit according to the following procedure: 

(1) Connect one vacuum pump (with wet bulb temperature sensor or vacuum gauge) to the refrigerant 

feed valve, and then start the vacuum pump. If conditions allow, lead hot water (instead of steam) not 

exceeding 40°C to the water side of the evaporator and condenser. This shortens the drying duration 

and yields good results.  

(2) As the pressure inside the unit drops, the temperature and pressure in the wet bulb temperature 

sensor or vacuum gauge gradually drop till the saturated temperature and pressure of water. The water 

inside the unit is vaporized. The temperature and pressure remain unchanged before the vaporization 

process is complete. Once vaporization is complete, pressure and temperature continuously drop until 

the absolute pressure of 0.3 kPa. Then turn off the vacuum pump. 

(3) When the preceding point is reached, humid air in the system is generally completely exhausted. If 

humidity persists, vacuum the unit again by filling the unit with dry nitrogen so that the pressure inside 

the unit approaches the atmospheric pressure. Start the vacuum pump again so that both the 

temperature and pressure of the vacuum gauge drop till the absolute pressure of 0.3 kPa. 

(4) The duration required for drying the unit is related to the following factors: unit size and volume, 

blowdown rate and efficiency of the vacuum pump, ambient temperature, and water content in the unit. 

Before using the vacuum gauge, make sure that the pressure in the measurement pipe of the vacuum 

gauge is the same as the unit pressure. 

(5) Perform vacuum test after drying the unit. If the test still fails, it indicates that the system has a leak 

point. Fix the leak point before vacuum drying and vacuum test. 



Centrifugal chiller high efficiency series                                                   MCAC-CTSM-2016-06 

99 

3) Filling lubricant 

Centrifugal chiller unit uses advanced customized ester refrigeration oil synthesized based on POE that 

can solve R134a. This type of refrigeration oil strongly absorbs water and must be sealed during 

transportation, storage, and use to prevent water from downgrading the lubricating oil, reducing 

insulation performance, and increasing possibility of corrosion inside the unit. 

Caution: Do not expose the lubricating oil in air for more than 15 minutes! 

4) Confirmation before mechanical running 

After charge the lubricating oil, perform the following check and inspection: 

(1) Check whether the internal and external cable connections of the control cabinet, startup cabinet, 

and various electric devices are correct, all sensors are correctly installed, and connectors are properly 

connected. Meters and controllers must be checked and rectified. Damaged parts must be repaired or 

replaced. 

(2) Install a pressure gauge (which can detect vacuum) at the installation position reserved for oil supply 

pressure sensor of the head oil tank. Turn on the refrigerant feed valve to gradually increase the surface 

pressure inside the unit to a value between -0.027 MPa G and -0.04 MPa G. Keep this pressure and then 

run mechanical test. 

(3) Heat the lubricating oil inside the oil tank to a value larger than the set value for low oil tank 

temperature specified. 

(4) Set IGV Control Mode Option to Manual through the touch screen. Load the unit till the guide vane 

control status shows Manual Stop. Then unload the unit till Manual Stop appears. Repeat the steps for 

3 to 5 times. The actions of the external post of the adjustment mechanism should be consistent with the 

program actions, and the actions should be smooth. 

5) Mechanical test 

Perform mechanical test in the following sequence: 

(1) Break the plastic circuit breaker on the startup cabinet and close the air switch in the startup cabinet. 

Connect the switching signal input terminal of the startup cabinet by using a lead wire connected with an 

air switch to outside the startup cabinet. Switching and closing actions mentioned in the following 

descriptions are related to this air switch. 

(2) Close the air switch, and check if the element actions of the startup cabinet are normal. If yes, break 

the air switch. 

(3) Short-connect the switching signal input terminal of the oil pump control cabinet according to the 

wiring diagram. Close the air switch of the oil pump control cabinet to start the oil pump. Check whether 

the oil supply pressure is steady between 0.18 MPa G and 0.27 MPa G through the pressure gauge on 

the head oil tank. 

(4) Check that the oil level of the unit is above the middle line of the intermediate sight glass and the oil 

temperature in the oil tank is equal to or larger than the set value for low oil tank temperature specified. 

(5) After the preceding confirmation, close the plastic-shell circuit breaker on the startup cabinet, shut off 

the startup cabinet door, and close the air switch. The main motor starts. Break the air switch one second 

after the main motor runs. During running-out period, check the rotation direction of the main motor 

through the window at the rear of the motor. 
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If the rotation direction is wrong, repeat the preceding steps to run the main motor again after changing 

the power phase sequence of the main motor. Confirm that the rotation direction is correct. 

(6) After confirmation, close the air switch on the control cabinet to put the unit into mechanical run. 

Mechanical run cannot exceed 5 minutes. During this period, check for crash noise of the rotation part, 

check whether vibration of each part is smaller than 0.03 mm, and check whether the oil supply pressure 

can be adjusted to a specified pressure. After confirmation, break the air switch. The unit stops running. 

Check whether the running-out period of the unit is normal. 

Caution: Keep mechanical run within five minutes; otherwise, the insulation is damaged due to the heat 

generated by the motor or the bearings are damaged due to hot lubricating oil. 

(7) After mechanical run is complete, remove the lead wire in the startup cabinet and oil pump control 

cabinet that short connects switching signal terminals as well as the air switch. 

6) Charge refrigerant 

Caution: When charge refrigerant, open the water pumps to supply water to the evaporator and 

condenser; otherwise, heat exchange tube will be damaged by low temperature. 

The steps for charge refrigerant are as follows: 

(1) Keep the absolute pressure inside the unit below 0.3 kPa (the higher vacuum degree, the better). 

(2) Connect one end of the conduit to the refrigerant feed valve of the evaporator and the other end to 

the refrigerant container discharge valve. The conduit should be as short as possible to reduce air intake 

and loss of refrigerant. 

(3) Start the water pumps to supply water to the evaporator and condenser lest the refrigerant quickly 

evaporate after being fed, cracking the thermal transmission pipe. 

(4) Open the refrigerant container discharge valve and loosen the connection bolts on the refrigerant 

feed valve. After exhausting air in the conduit (white refrigerant gas comes out from the connecting bolts), 

fasten the bolts and open the refrigerant feed valve so that the refrigerant is automatically sucked into 

the evaporator. 

(5) Refer to the unit nameplate when charge the refrigerant. When the fed refrigerant weight is 80% of 

the nameplate value or no more refrigerant can be fed (whichever comes first), turn off the refrigerant 

feed valve. Record the feed amount. 

Caution: When charge refrigerant for the first time, do not feed to the rated value. Supplement the 

shortage when the unit runs for the first time. 

2. Start-up 

1) Check before startup 

After the preceding check items are performed, confirm the following items before starting the chiller: 

(1) The oil level in the oil tank is near the middle level of the top oil level sight glass. 

(2) Connect the pressure sensors to the unit. The pressure in the unit is normal. Find the saturated 

pressure of the refrigerant under the current water temperature by referring to Annex 2. This value minus 

atmospheric pressure should be equal to the sensor reading. The pressure at different parts of the unit 

should be similar. 

(3) Start the oil pump. Two or three minutes later, check whether the oil supply pressure difference is 
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steady between 220 kPa and 300 kPa. The oil supply temperature is consistent with the oil tank 

temperature, and is below the set value for low oil tank temperature specified. 

(4) Manually unload the compressor to the Manual Stop state. 

(5) Check the micro control cabinet and startup cabinet. Check whether alarms exist in the unit and 

whether Boolean input signals are consistent with actual actions. 

(6) The evaporator and condenser are filled with water so that air in the water chambers and water 

pipeline is exhausted through the air discharged valve. 

(7) The chilled water pump, cooling water pump, and cooling tower run properly. The water flow complies 

with the rated value (the pressure difference between inlet and outlet is similar to the standard pressure 

difference described in Annex 1). The cooling water inlet temperature should range from 20°C to 34°C. 

(8) Check that the ball stop valve below the relief valve is on. 

(9) Check the evaporator water flow against the nameplate. Check whether the flow break protection 

mechanism is properly connected. 

2) Trial run 

Trial run aims to verify the control program and startup cabinet of the unit. Trial run is a must before 

initial use of the unit.  

Caution: Make sure that the main air switch or circuit breaker of the starter of the main motor is off 

during trial run! 

Break the main air switch of the startup cabinet of the main motor, open the air switch for the control part, 

connect power to the control cabinet, and start the oil pump after setting a proper oil supply pressure 

difference. Check the working status of the chilling pump, cooling pump, cooling tower, and main motor 

startup cabinet against the unit startup process shown in Figure 4.3.1. Perform the following test 15 

seconds after the simulated startup of the main motor is complete and capacity regulation loading action 

starts: 

Low oil supply pressure difference: Gradually increase the opening of the oil pressure control valve so 

that the oil supply pressure difference is less than 220 kPa 15 seconds after the oil pump starts or the oil 

supply pressure difference is less than 120 kPa after simulated startup of the main motor. In this case, a 

corresponding dialog box is displayed on the operation screen. 

Excessively low oil supply pressure difference: Gradually increase the opening of the oil pressure control 

valve so that the oil supply pressure difference for continuously 120 seconds is less than 200 kPa 15 

seconds after the oil pump starts or the oil supply pressure difference is less than 100 kPa after 

simulated startup of the main motor. In this case, the trip relay takes an action. 

No supply of chilled water: Cut off the supply of chilled water by gradually reducing the chilled water flow 

until the flow controller takes an action that triggers the trip relay. 

Emergency shutdown: Press the emergency stop button on the control cabinet panel to trigger the trip 

relay of the startup cabinet. 

3) First loaded startup 

Close the air switch of the startup cabinet of the main motor, tap the IGV control mode option to Auto, 

and start the unit. 

During unit startup, check whether the startup is normal and whether the revolving body has abnormal 

friction. 
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After startup, feed the refrigerant to the amount specified on the nameplate according to the steps stated 

in ‗Charge refrigerant‘. 

Check the unit running after refrigerant is fed to the nameplate value. Check running of the oil system, 

cooling system, and coolant purification device. Check for abnormal vibration and noise of the unit. 

Set the capacity regulation mode to manual. Gradually increase the load under the prerequisite that the 

running current of the main motor does not exceed the rated current. After the chilled water temperature 

gradually drops to the normal range, increase the load to 100% and check the cooling capacity of the 

chiller. 

Setting parameter P: Set parameters P and I to maximum values and parameter D to the minimum value. 

Gradually lower the value of parameter P after the chilled water outlet temperature stabilizes. When the 

temperature encounters fluctuations, properly increase the value of parameter P. 

Setting parameter I: Gradually lower the value of parameter I. When the temperature encounters 

fluctuations, properly increase the value of parameter I. 

Setting parameter D: Gradually increase the value of parameter D. When the temperature encounters 

fluctuations in short cycles, properly lower the value of parameter D. 

4) Working instructions during unit running 

After the unit starts, the unit enters the state of steady running as the output cooling capacity matches 

the actual load. Generally, unit in steady running state is safe and reliable. However, recording of running 

status and inspection of parts cannot be skipped. 

(1)Recording of Unit Running Status 

The record table for unit running status provides data records on continuous unit running, and helps 

formulate daily maintenance plans and rectify unit faults, safeguarding long-term stable unit running. 

Qualified device users must record the status according to schedule. 

Annex 2 provides a template record table for unit status. Read data from the touch screen and record it 

on the template. It is recommended that recording be taken once every four hours during unit running. 

Sort out and archive finished record tables. 

(2) Check During Unit Running 

Running parameters read from the touch screen of a unit in steady running state should be within a 

certain range, and the running of each component of the unit should be normal. 

① The evaporation pressure and chilled water outlet temperature change according to the unit 

conditions. Generally, the saturated temperature queried through the evaporation pressure is 0.5°C to 

1.5°C lower than the outlet water temperature.  

② The condensing pressure and cooling water outlet temperature change according to the unit 

conditions. Generally, the saturated temperature queried through the condensing pressure is 1°C to 3°C 

higher than the cooling water outlet temperature. To maintain high running efficiency of the unit, minimize 

the cooling water inlet temperature (but not lower than 15°C). 

③ The oil tank pressure of the unit should be slightly larger than or equal to the evaporation pressure. 

④The oil supply pressure difference of the unit should range from 120 to 220 kPa. An oil pressure 

control valve is provided to adjust the oil supply pressure so that the pressure difference requirements 

are met. 
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⑤The oil supply temperature should range from 35 to 52 and be steady. The oil supply temperature can 

be adjusted by changing the liquid supply amount for the oil cooler. 

⑥ During automatic running of the unit, the loading/unloading operations for capacity regulation should 

meet the requirements specified. During loading/unloading, actions of the electric actuator should be 

normal. 

5) Shutdown 

(1) If timed shutdown is set, the unit automatically shuts down at the scheduled time.  

(2) During running, if the chilled water outlet temperature reaches the set temperature for halt, the unit 

enters the halt state. 

Caution: In halt state, the unit is still in automatic running. Do not touch any electric elements or perform 

servicing in this state; otherwise, severe bodily injury may be caused. 

(3) In startup, running, or halt state of the unit, press the main interface and tap OK in the displayed 

dialog box. The unit enters the automatic shutdown process. The unit completely shuts down when the 

oil pump stops running. 

Caution: Do not try to pull off the isolation switch to shut down the unit during running, which would 

result in high-intensity electric arc. Do not restart the unit before all faults are rectified. 

Ensure that the unit control cabinet and oil pump control cabinet are powered even in shutdown state 

unless the unit is serviced or the refrigerant in the unit is removed. 
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VIII  Maintenance 

Attention: 

All installation parts must be maintained by the personnel in charge, in order to avoid material 

deterioration and injuries to people. Faults and leaks must be repaired immediately. The authorized 

technician must have the responsibility to repair the fault immediately. Each time repairs have been 

carried out to the unit, the operation of the safety devices must be re-checked. 

Do not use oxygen to purge lines or to pressurize a machine for any purpose. Oxygen gas reacts 

violently with oil, grease, and other common substances. 

The necessary protection equipment must be available, and appropriate fire extinguishers for the system 

and the refrigerant type used must be within easy reach. 

Do not siphon refrigerant. Avoid spilling liquid refrigerant on skin or splashing it into the eyes. Use safety 

goggles. Wash any spills from the skin with soap and water. If liquid refrigerant enters the eyes, 

immediately and abundantly flush the eyes with water and consult a doctor. 

Never let an open flame or live steam close to a refrigerant container. Dangerous overpressure can 

result. If it is necessary to heat refrigerant, only use warm water. 

Do not re-use disposable (non-returnable) cylinders or attempt to refill them. It is dangerous and illegal. 

When cylinders are empty, evacuate the remaining gas pressure, and move the cylinders to a place 

designated for their recovery. Do not incinerate. 

Ensure that you are using the correct refrigerant type before recharging the unit. Charging any 

refrigerant other than the original charge type (R134a) will impair machine operation and can even lead 

to a destruction of the compressors. The compressors operating with this refrigerant type are lubricated 

with a synthetic 

Do not climb on a machine. Use a platform, or staging to work at higher levels. Use mechanical lifting 

equipment (crane, hoist, winch, etc.) to lift or move heavy components. For lighter components, use 

lifting equipment when there is a risk of slipping or losing your balance. Use only original replacement 

parts for any repair or component replacement. Consult the list of replacement parts that corresponds to 

the specification of the original equipment. 

1. Daily maintenance 

 Annual startup 

This is a good time to check all the motor winding resistance to ground. Semi-annual checking and 

recording of this resistance will provide a record of any deterioration of the winding insulation. All new 

units have well over 100 MΩ resistances between any motor terminal and ground. 

1) The control circuit must be energized at all times, except during service.  

2) Check and tighten all electrical connections. 

3) Replace the drain plug in the cooling tower pump if it was removed at shutdown time the previous 

season. 
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4) Install fuses in main disconnect switch (if removed). 

5) Reconnect water lines and turn on supply water. Flush condenser and check for leaks. 

 Annual shutdown 

Where the chiller can be subject to freezing temperatures, the condenser and chiller must be drained 

of all water. Dry air blown through the condenser will aid in forcing all water out and decreasing the 

corrosion. Water permitted to remain in the piping and vessels can rupture these parts if subjected to 

freezing temperature. 

If the chiller is used in areas where the ambient temperature will fall below 0°C, forced circulation of 

antifreeze through the water circuits is one method of avoiding freeze up.  

Take measures to prevent the shutoff valve in the water supply line from being accidentally turned on. 

1) If a cooling tower is used, and if the water pump will be exposed to freezing temperature, be sure to 

remove the pump drain plug and leave it out so any water that can accumulate will drain away.  

2) Open the compressor disconnect switch, and remove the fuses.  

3) Check for corrosion and clean and paint rusted surfaces. 

4) Clean and flush water tower for all units operating on a water tower. It should be recognized that 

atmospheric air contains many contaminants that increase the need for proper water treatment. The 

use of untreated water can result in corrosion, erosion, sliming, scaling or algae formation. It is 

recommended that the service of a reliable water treatment company be used. 

5) Remove condenser heads at least once a year to inspect the condenser tubes and clean if required. 

 Precautions for long-term shutdown 

1) Keep the equipment room ventilated, and avoid exposure of the unit to direct sunlight. If the 

equipment room has heavy dust, cover the unit with plastic film. 

2) Exhaust water from the water pipe and refrigerant water chamber. Keep the water discharge valve 

for the water chamber open during shutdown. 

3) Keep the unit control cabinet powered and maintain the unit oil tank temperature. 

4) Before starting the unit after long-term shutdown, turn off the water discharge valve and clean the 

water system pipeline. Check the unit evaporation pressure and condensing pressure. The values 

should be close to each other. The saturated temperature queried through this pressure value 

should be close to the water temperature. Perform simulated startup of the control program. Make 

sure that simulated startup is qualified before starting the unit. 

 Recommended maintenance schedule 

This chapter shows the preventive maintenance of Midea centrifugal chiller. Correct maintenance 

and timely service will make the chiller in the best condition and with best performance, beside, it 

can prolong the lifespan of chiller. 

The customer has responsibility to appoint qualified equipment management engineer and 

specially-assigned operator to do the daily and scheduled maintenance. The repair work should be 

done by big maintenance agency that is qualified to do the job. It‘s better to make maintenance 
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agreement with local customer service centre of Midea after chiller out of warranty, to keep the 

chiller always under effective service and guarantee reliable operation. 

Note: Repair work caused by incorrect maintenance within warranty will lead to extra charges. 

 Daily maintenance 

The basic work of unit maintenance is to truly record the operation parameters of unit at certain 

intervals (e.g. 2hours) everyday. Fill the operation parameter table which contains such key 

parameters as high/low pressure, suction/discharge temperature, degree of sub-cooling/overheat 

degree. True and complete records of operation parameters are useful for analyzing and forecasting 

the trend of unit operation. It‘s good for finding and forecasting the problem that may occur and 

taking measures in time. 

For example, by analyzing the record of a whole month, you may find that the temperature 

difference of condensing temperature and leaving cooling water temperature may become bigger. It 

means that the cooling water is dirty or water hardness is big, and it is scaling constantly. So it‘s 

compulsory to perform softening process or clean the tubes. 

Note: Keeping the normal operation parameters of initial unit commissioning is very useful. It can be 

used for comparative analysis to find out the trend of problem. 

2. Scheduled maintenance 

 General 

Take notice of the noise at any time by standing 1m from the unit. Watch the vibration amplitude at 

all times to see whether it‘s within permitted. Check the voltage of power supply whether it‘s within 

±10% of rated voltage at any time. 

 Visual inspection 

Keep the unit clean, if there‘s rust, do scaling with iron brush and cover it with antirust paint. Pay 

attention to the oil traces (sign of a refrigerant leak) and water traces on pipeline. Check the 

threaded connection joints carefully, fasten any loose screw in time. Any time seeing the insulating 

material flakes off, stick them with adhesive. 

 Compressor 

For insulation resistance, check it yearly and it should be over 5MΩ when measuring with ohmmeter 

of DC 500V. When touching the shockproof rubber, it should be elastic, or it means the rubber gets 

aging. Every 3000 hours, make middle inspection of vibration and oil level; every 6000 hours, check 

the safety device and protective device to guarantee the normal operation. 

Important: The normal oil level is at the middle of sight glass. Adding lubricating oil if the oil level 

decline obviously. Inspect the oil quality monthly to see if there‘s dirt or deterioration, otherwise, 

replace the oil and filter core if necessary by specialized technicians. Make chemical analysis of the 

lubricating oil, if emulsification phenomenon occurs, change the oil of same brand. 

 Heat exchangers 

Adjust the water flow to keep the high/low pressure within normal range (high pressure 
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0.6~1.2MPa/low pressure 0.2~0.4,If the temperature difference between leaving cooling water 

temperature and refrigerant temperature in condenser is larger than 4 °C, it means the condenser is 

scaling and cleanness work is in urgent need. When the chiller stops for a long time, water in heat 

exchangers and pipe system should be drained thoroughly. For newly installed chiller, the filters in 

water system should be cleaned after running for 24 hours and then clean the filters quarterly. 

 Valves and pressure controllers 

1) Relief valves 

Inspect the integrity and performance of valves every year. The maintenance of relief valves should 

be done by specialized technicians. Take apart the connecting pipe of relief valve, and check it to 

see whether there is corrosion, rust, scaling, leakage phenomenon internal (if necessary, replace 

the relief valve). And also check other operating valves to see whether it‘s smooth when opening or 

closing them. 

2) High/low pressure protection 

Check their performance whether they are in good condition according to ―performance of 

protection device‖ monthly, and change the broken one in time. Or the chiller may get damaged 

when over high pressure or too low pressure happens. 

 Chilled water cycling 

Seek the possible leakage on the unit and the pipe joint with leak detector. Expel the water from 

condenser and evaporator to see whether there‘s leakage on water inlet and outlet. Leak can be 

found with electronic detector, torch detector or soap water. The work looking for refrigerant leakage 

should be carried out at least once/month. 

 Electrical control system 

For insulation resistance, check it monthly and it should be over 1MΩ when measuring with 

ohmmeter of 500VDC. Check the running current and compare with the rated value (refer to 

Table.9). Check the conductibility of wire and verify whether it‘s intact and well connected. Fasten 

the loose bolts. Check other components such as electromagnetic contactor, rotary switch, auxiliary 

relay, time relay and thermostat whether they are all normal monthly. 

 Training user operator 

 The commissioning process includes training user operators in the following aspects: 

1)  Pay attention to the safety in shutdown and operation processes. 

2)  Require the users to carefully read the operation manual of the unit. 

Explain to the users that operation of the unit shall be carried out strictly as per the steps and 

methods specified in the operation manual. If anyone has any problems about descriptions in the 

manual, he shall inquire of after-sale personnel or professionals in the factory and carry out the 

operation only when he understands it. Any deviation in the installation of the unit from the 

requirements in the manual shall be pointed out to the part responsible for installation, and the 

after-sale personnel or professionals in the factory will determine whether change is necessary. 
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3) Short-connection is forbidden when all protection functions of the unit are normal. Ensure all 

protection functions are available and reliable. 

Various protection switches in the unit are for safety of the unit or user, and are not permitted to be 

short connected in principle. If short-connection is required for commissioning, the operation shall 

be done by the after-sale personnel or professionals in the factory on site. After the commissioning, 

connect the protection switches to the system before starting up the unit for long-time running. 

4) Open the water pump and wait until the water flow is stable before starting up the master 

compressor. For shutdown, the water pump must be closed in a delayed time. It is not allowed to 

forcibly close the water pump when the master compressor is still running. If the water pump fails, 

and the flow switch does not jump, the unit must be urgently shut down. 

5) The unit must be disconnected from the power supply during inspection or replacement of the lines 

of the unit. 

 If it is required to tighten the line bank screw or replacing the wire and element in the electrical 

cabinet during commissioning and maintenance, it shall be down when the power supply is 

disconnected. Similar operations by the user in later maintenance and service shall also be done 

when the power supply is disconnected. 

6) The non-user parameters in the touch screen of the unit and electronic expansion valve control 

module are forbidden to be changed. 

The non-user parameters in the touch screen of the unit and electronic expansion valve control 

module are directly related to the performance and reliability of the unit, and are not allowed to be 

changed in principle. Even if it is required to adjust some parameters due to special local climate, it 

shall be done by or under the instructions of after-sale personnel or professionals in the factory. 

7) If any exceptional case occurs on the unit, it is forbidden to forcibly start up the unit unless under the 

instructions of professionals. 

 Exceptional temperature, pressure, sound, or vibration, etc. of the unit during the running shall be 

clearly recorded in details, and reported to after-sale personnel or professionals in the factory. It is 

forbidden to forcibly start up the unit unless permitted. 
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3. Maintenance 

If the problem is much more serious, contact your local Midea or your local representative for assistance. 

 Cleaning heat exchangers 

Check the chiller tightness and whether there‘s leak of heat exchange tubes. It is necessary to do 

nondestructive inspection for the principal weld (longitudinal and circumferential weld of 

evaporator/condenser barrel) of pressure vessel. Inspect and clean cooler tubes at the end of the first 

operating season. Tube condition in the exchanger will determine the scheduled frequency for cleaning, 

and will indicate whether water treatment is adequate in the water circuit. Too much scale will cause big 

loss of capacity and efficiency. 

Cleaning work must be done when too much scale found. Physical and chemical cleaning can be 

chosen according to the device you have. Generally, chemical cleaning is much easier to carry out. 

Methods are as below and the services of a qualified water treatment specialist should be obtained to 

develop and monitor a treatment program. 

a) Cycle under normal temp. (A): 

(Volume of condenser+ volume of pipes+ volume of container)×1/3 

Note: concentration of detergent ——33% 

b) Cycle under normal temp. (B): 

(Volume of cooling tower flume + volume of condenser+ volume of pipes)×1/10  

Note: concentration of detergent ——10% 

Warning: When doing cleaning with unit stops, volume of cooling tower flume can be 1/2 or 1/3 of rated 

value; but if doing cleaning with unit is runs, the volume of cooling tower flume should keep rated value. 

Midea assumes no responsibility for pressure vessel damage resulting from untreated or improperly 

treated water. 

Requirement for cleaning and maintenance 

Water quality Scale Corrosion Remark 

1 PH≤6 Acid water Hard Strong Generates insoluble CaSO4 

2 PH≥8 Alkali water Soft —— 
Soft fluid deposit may be 

caused by ions iron or 
aluminum 

3 
Water with much Ca

2+
 and 

Mg
2+

 
Hard —— Easily generates hard scale. 

4 Water with much Cl
-
 Dirt Ultra-strong 

Corrosive to copper and 
iron. 

5 
Water with much SO4

2-
 and 

SiO2
2-

 
Hard Strong 

Generates hard CaSO4 and 
CaSiO2 

6 Water with much Fe
3+

 
Large quantity, 

hard 
Strong 

Generates deposits Fe(OH)3 
and Fe2O3 

7 Odorous water Large quantity Ultra-strong 

Generates sulfide, ammonia 
and marsh gas, especially 

H2S which has great 
corrosion to copper. 

8 Water with organic substance Large quantity —— Easily generates scale 

9 
Exhaust gas from auto, 
chemical factory, plating 

 Strong 
Copper tubes of condenser 

may be eroded and 
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factory, sewage plant, 
ammonia refrigeration plant 

and fiber factory 

perforated. 

10 
Dusty places such as plastic 

plant 
Large quantity   

11 Sulfurous gas in the air  Ultra-strong  

12 

Natural pollution such as 
damp air near the coast or 

insects in the field goes into 
cooling tower. 

Large quantity Strong  

Cycle under normal temp. (A): 

(Capacity of condenser+ Capacity of pipe+ Capacity of container)×1/3(Thickness of detergent 33%) 

Cycle under normal temp. (B): 

(Capacity of flume of cooling tower+ Capacity of condenser+ Capacity of pipe)×1/10(Thickness of 

detergent 10%) 

In case doing cleaning after the unit stops, the capacity of flume of cooling tower can be 1/2 or 1/3 of 

rated value; if doing cleaning as the unit is running, the capacity should achieve rated value. 

Precautions on usage of detergent 

When doing cleaning, please wear rubber gloves and do not expose your skin or your clothes to the 

detergent. In case touching the detergent, please wash it with clean water. 

The container for detergent should be made of plastic or glass rather than lead. The used detergent 

should be neutralized with lime or soda before draining  

Detergent is harmful to human body; please keep it away from children. 

Turn on the unit after cleaning to ensure it is clean. If necessary, please do cleaning again. 

c) Precautions of chemical cleaning 

 When doing cleaning, please wear rubber gloves and do not expose your skin or your clothes to the 

detergent. In case of touching the detergent, please wash with clean water immediately. 

 The container for detergent should be made of plastic or glass rather than lead. 

 The used detergent should be neutralized with lime or soda before draining. 

 Detergent is harmful to human body; please keep it away from children. 

 Turn on the unit to check the effect after cleaning work done. If necessary, please do cleaning again. 

 Water treatment 

Before every start-up, clean and flush the cooling water circuit. Make sure tower blow-down or bleed-off 

is operating. It should be recognized that atmospheric air contains many contaminants that increase the 

need for proper water treatment. The use of untreated water can result in corrosion, erosion, sliming, 

scaling or algae formation. Midea assumes no responsibility for the results of untreated or improperly 

treated water. 

See appendix 1 for water quality requirements. 

Refrigerant circuit 

 Leak testing 

Units are local-charged with refrigerant R134a (Refer to the Physical Data tables supplied in the IOM 

manual book). Leak test must be done under sufficient pressure. This can be done by charging enough 
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refrigerant into the system to build the pressure up to approximately 70 kPa and adding sufficient dry 

nitrogen to bring the pressure up to a maximum of 850 kPa. Leak test with an electronic leak detector. 

Water flow through the vessels must be maintained anytime refrigerant is added or removed from the 

system. If any leaks are found in welded or brazed joints, or it is necessary to replace a gasket, relieve 

the test pressure in the system before proceeding. Brazing is required for copper joints. After leaks are 

repaired, system must be evacuated and dehydrated. 

 Evacuation  

After it has been determined that there are no refrigerant leaks, the system must be evacuated using a 

vacuum pump with a capacity that will reduce the vacuum to at least 130Pa (=1mmHg). A mercury 

manometer, or an electronic or other type of micron gauge, must be connected at the farthest point from 

the vacuum pump. For readings below 130Pa, an electronic or other micron gauge must be used. The 

triple evacuation method is recommended and is particularly helpful if the vacuum pump is unable to 

obtain the desired 130Pa of vacuum. The system is first evacuated to approximately 660Pa (=5mmHg). 

Dry nitrogen is then added to the system to bring the pressure up to zero. 

Then the system is once again evacuated to approximately 230Pa(=2mmHg). This is repeated three 

times. The first pull down will remove about 90% of the noncondensables, the second about 90% of that 

remaining from the first pull down and, after the third, only 0.2% noncondensables will remain. 

 Checks on refrigerant charge 

To verify if the unit is operating with the correct refrigerant charge, perform the following checks. 

1. Run the unit at maximum operating load. 

2. Check the leaving chilled water temperature to be between 6~8°C. 

3. Check the entering cooling water temperature to be between 25 and 32°C. 

4. Under the above mentioned conditions verify the following items. 

a) The sub-cooling to be between 4 and 6°C 

b) The difference between leaving water temperature and evaporating temperature to be in 4~6°C 

range. 

c) The difference between condensing temperature and condenser leaving water temperature to be in 

0.2~3°C range. 

e) The evaporator refrigerant level slightly laps last tubes row by checking the sight glass installed on 

each evaporator for a visual inspection. 

f) The condenser refrigerant level to be included between the condensing and the sub-cooling sections 

by checking the sight glass installed on each condenser for a visual inspection. 

5. Verify the sight glass on the liquid piping to be fully charged. If one of the above parameters exceeds 

the limits, unit may require an additional refrigerant charge. 

Note: Refrigerant removing and drain operation must be performed by qualified personnel using correct 

material. Inappropriate maintenance could lead to refrigerant or pressure loss. Do not discharge 

the refrigerant or the lubricant oil into the environment. Always use a proper recovery system. 

 

Refer to Physical Data tables supplied in the IOM manual book). Immediately ahead of orifice baffle (see 

Fig.) is a factory-installed liquid line service angle valve. Each angle valve has a1 5/8-in. threaded 

connection for charging liquid refrigerant. Connect the refrigerant drum to the gauge port on the liquid 
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line shutoff valve and purge the charging line between the refrigerant cylinder and the valve. Then open 

the valve to the mid-position. 

Turn on both the cooling tower water pump and chilled water pump and allow water to circulate through 

the condenser and the chiller.  

IMPORTANT: When adding refrigerant to the unit, circulate water through evaporator continuously to 

prevent freezing and possible damage to the evaporator. Do not overcharge, and never charge liquid 

into the low-pressure side of system. 

 

If the system is under a vacuum, stand the refrigerant drum with the connection up, and open the drum 

and break the vacuum with refrigerant gas to a saturated pressure above freezing. 

 

With a system gas pressure higher than the equivalent of a freezing temperature, invert the charging 

cylinder and elevate the drum above the condenser. With the drum in this position, valves open, water 

pumps operating, liquid refrigerant will flow into the condenser. Approximately 75% of the total 

requirement estimated for the unit can be charged in this manner. 

 

After 75% of the required charge has entered the condenser, reconnect the refrigerant drum and 

charging line to the service valve on the bottom of the evaporator. Again purge the connecting line, stand 

the drum with the connection up, and place the service valve in the open position. 

 

Before replacing electronic expansion valve or thermal expansion valve of the system, pressure sensor 

sampling shut valve, low pressure pipeline, etc. force the refrigerant in the liquid part of the system. 

The particular steps are: (take careful consideration before continuing with the following steps)` 

a  Close the dry filter angle valve of the system. 

b  Start up the unit, and urgently stop the unit when the gas in the system is below 0.5bar. 

c  Close the liquid/air valve of the compressor. 

d  Discharge the residual refrigerant in the gas system. 

e  Carry on replacement of the parts of the system. 

f  After the replacement, extract vacuum in the gas part. 

g  After the vacuum extraction, keep the negative voltage until the resumed vacuum in the unit meets 

the requirements. 

h  Open the angle valve of liquid system and compressor liquid/air stop valve to ensure the loop of the 

entire system is unobstructed. 

i  Add proper amount of refrigerant, generally 5~10k. 

 Refrigerant analysis 

Purity of the refrigerant has a great impact on running efficiency of the unit. It is recommended that 

refrigerant analysis be performed once every year before the season of use. Discharge some refrigerant 

as sample from the refrigerant feed valve into an enclosed container for detection. Determine whether to 

purify the refrigerant based on the detection result. The following table describes the criteria for 

purification:
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Criteria for refrigerant purification 

Refrigerant purification Oil content (%) Acid (ppm) Free water 

Yes Above 5%  Above 5 ppm Noticeable  

Recommended 3–5% 3–5 ppm 3–5 ppm 

No Below 3% Below 3 ppm Unnoticeable 

Refrigerant purification requires professional tools. Therefore, it is recommended that the user ask a 

professional company or contact Midea after-sales service department. 

 Lubrication system 

Caution: Incorrect maintenance of the oil system, including wrong oil, excessive oil, inferior lubricating 

oil, and incorrect operations on the oil pipeline, affects use of the unit. Only servicing 

personnel recognized by Midea can maintain the oil system. 

1. Visually checking the lubricating oil 

During unit running, visually inspect the oil on a weekly basis. 

Check the lubricating oil through the sight glass on the compressor body of the unit. Use a hand light if 

the light is insufficient or there is interference. Normal lubricating oil is light yellow clean transparent 

liquid. Its color will slightly darken as the unit runs. Air bubbles in the lubricating oil are normal during unit 

running. However, no solid particles or other impurities should exist. 

If the lubricating oil apparently darkens, grows thick or black, or has obvious impurities, contact Midea 

after-sales service for replacement. 

2. Analyzing lubricating oil quality 

The quality of lubricating oil should be checked once every year. Discharge some lubricating oil from the 

oil discharge outlet on the compressor body according to steps specified in Section 3 as sample. It is 

recommended that the user send the sample to a professional inspection company for analysis. 

3. Replacing lubricating oil 

Before replacing lubricating oil, confirm the lubricating oil with Midea after-sales service. Incorrect use of 

lubricating oil would result in failure of the unit to run properly.  

It is recommended that lubricating oil be replaced in the first year after the unit is put into use and the oil 

should be replaced at least once every three years after the first year. In addition, determine whether to 

replace lubricating oil in advance according to the lubricating oil check result. 

 

The procedure for replacing the lubricating oil is as follows: 

(1) Cut off all power supplies to the unit (make sure that the oil tank temperature is above the set value 

for low oil tank temperature specified before power is cut off). 

(2) Connect one end of a 1.5 mm thick DN8 copper tube not shorter than 4 m to the oil discharge valve 

on the unit body at one end through a pipe socket. Connect the other end to the container for collecting 

waste oil. 

(3) Slowly rotate the valve post of the oil discharge valve clockwise for three circles to discharge 

lubricating oil from the unit body under effect of pressure difference. 

(4) When gas exists in the oil ejected from the oil discharge pipe, turn off the oil discharge valve and 

connect the oil charge device with a copper pipe. The user may use a manual or electrical oil pump. If an 
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electrical oil pump is used, make sure that the oil pump lift is not lower than 800 kPa. 

(5) Before charge oil, loosen the pipe socket between the copper pipe and tank. Exhaust gas in the pipe 

by using the oil charge device. Then fasten the connection and open the feed valve to feed oil. Turn off 

the feed valve when the oil level reaches the top of the top sight glass. Lubricating oil is replaced. 

After replacement, mark the new oil level. 

Caution: Discharge of waste lubricating oil must follow local regulations. 

4.Replacing the oil filter 

The oil filter must be replaced once every year or when the unit is dismantled for repair. A stop valve 

specifically for parts replacement is set on the oil piping system so that the oil filter can be replaced 

without sucking back refrigerant. The operation procedure is as follows: 

(1) Cut off all power supplies to the unit. 

(2) Turn off valves K1 and K2 clockwise by referring to Figure 1.5 of the manual (or Figure 1.4 for 

LC350M to LC600M). 

(3) Loosen the screws at both ends of the filter to collect the oil that flows out of the container. 

(4) After discharging oil, remove the screws at both ends of the filter (the oil filter for an LC350M to 

LC600M unit is thread connected and can be directly removed with a proper force) and remove the oil 

filter. 

(5) Mount the new filter. Fasten screws at both ends (or screw tight the filter for an LC350M to LC600M unit). 

Open the needle valve on the stop valve K2 and start the oil pump to exhaust air in the pipe with the oil. 

(6) When oil flows from the needle valve, stop the oil pump. Quickly screw the needle valve cap. Turn on 

valves K1 and K2. Check for leak. 

Caution: The filter contains certain residual oil. Hold the filter evenly and pour the oil into a container. 

5.Other parts of the oil piping 

Generally, running of the oil pump and oil cooler is safe and reliable. The user can dismantle these two 

components for check when dismantling the unit. If these parts need to be replaced, contact Midea 

after-sales service. 

 Oil reclaim system 

1. Maintenance and disassembly check of oil reclaim system 

Before putting the unit into use for the first time, mark the oil level. Track changes to the oil level on the 

Unit Status Record Table through the sight glass on the oil tank during subsequent unit running. If the oil 

level changes apparently (by more than half the sight glass), check the automatic oil recycle system of 

the unit. 

Check through the sight glass on the oil pipe. When the automatic oil recycle system runs properly, 

certain liquid can be seen evaporating over the sight glass. In addition, the temperature at this section of 

copper tube should be low. Otherwise, it indicates that the automatic oil recycle device does not work 

properly. 

Debug the automatic oil recycle device as follows if it does not work properly: 

(1) Turn up the K2 valve by one or two circles clockwise according to figure 3.4.1 and check through the 

sight glass if liquid is evaporated. 

(2) Dismantle the oil recycle piping for check if the problem persists after the preceding adjustment. 
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The steps for dismantling the oil recycle piping for check are as follows: 

(1) Rotate K2 valve posts shown in figure 3.4.1 clockwise till they are fully closed. 

(2) Slightly loosen the connector between K2 valve and pipeline to exhaust refrigerant in the pipe. 

Disconnect connectors between this pipeline and the preceding valves to remove the pipeline from 

the unit. 

(3) Check the filters and injector on the pipeline. 

2. Replacement of oil reclaim filter 

Turn off valves shown in figure 3.4.1 so that the section of pipe where the filter is located is completely 

closed. Remove this section of pipe. Replace the filter. Mount the pipe section back. Slightly loosen the 

connection screws between K13 valve and pipe. Turn on the rest valves to exhaust air in the pipe. Then 

fasten the screws. Finally, check for leak. The replacement is complete. 

Motor and lubrication cooling system 

For introduction to the cooling system of the unit, see above Section  

The refrigerant flows under the pressure difference between the condenser and the motor chamber/oil 

cooler. A filter is set at the front end of the cooling system pipeline. Impurities in the filter would result in large 

flowing loss of the refrigerant, affecting the cooling effect. Therefore, the filter for cooling the liquid supply 

pipeline should be replaced at least once every year. During unit running, the user should frequently pay 

attention to the working status of the filter. At the early stage after a new unit is put into use, check the 

temperature difference by touching the copper tube sections at both sides of the filter (or use a temperature 

gauge). Afterwards, check the filter on a quarterly basis. If the temperature difference apparently increases, 

it indicates that lots of impurities exist in the filter and the filter needs replacement. The procedure for 

replacing the filter in the cooling system is as follows: 

(1) Disconnect the power supply of the main motor. 

(2) Turn off stop valve and ball valve according to figure 3.4.1. 

(3) Slightly loosen the screws at both ends of the filter to discharge refrigerant in the pipeline. 

Caution: Wear gloves when loosening the filter screws. Keep body parts (especially hands) away from 

screws. Otherwise, the ejected liquid refrigerant may cause frostbite. 

(4) Remove the filter. Mount the new filter and fasten the screws. 

(5) Slightly loosen the screws of the stop valve and then turn on the ball valve to discharge air in the pipe 

with refrigerant. 

Caution: After a certain section of a pipeline is dismantled for inspection or parts of the pipeline are 

replaced, exhaust air in the pipeline with refrigerant before connecting the pipeline again to 

prevent air from entering the system. After installation, use soap water or foaming agent to 

check the dismantled joints for leak. 

(6) When refrigerant in white fog is ejected from the screws of the stop valve, quickly fasten the screws. 

Turn on the stop valve and check the connection for leak. 

In addition, the user can assess the working status of the cooling system by checking against the unit 

running status. Under the same opening of the control valve, check the running record with the same 

running conditions as the current conditions (especially evaporation pressure and condensing pressure). 
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Compare the oil cooling temperature difference (difference between oil tank temperature and oil supply 

temperature). If the temperature difference apparently decreases compared with the preliminary stage of 

unit running, service the pipeline of the cooling system. 

Relief valve check 

The relief valves on the evaporator and condenser can prevent the unit from hazards due to high internal 

pressure. Therefore, check these parts at least once every half a year. The check items include the following: 

(1) Remove the discharge pipe connected to the valve and scrutinize the valve for rust, erosion, dust, scale, 

or leak. 

(2) If rust, erosion or scale exists, replace the relief valve instead of repair or recycle. 

(3) The procedure for replacing a relief valve is as follows: Turn off the ball valve under the relief valve 

(turn off this ball valve only for replacing the relief valve or servicing the unit), replace the original 

relief valve with a certified relief valve. Turn on the ball valve after replacement. Check the connection 

between relief valve and socket for leak. (If leak is found, turn off the ball valve and then fasten the 

relief valve before leak check again.) After no leak is found, connect the discharge pipe. 

(4) Check whether the surrounding air of the unit is corrosive. If yes, increase the frequency of relief valve 

check. 

Electric system 

Caution: Disconnect all power supplies from the unit before servicing the electric system of the unit. 
1) The startup cabinet and control cabinet 

(1) Remove dust of the startup cabinet and control cabinet during use once every month. In addition, 

fasten the wiring terminals in the primary circuit and check for improper cables and connections in the 

primary circuit and control circuit. 

(2) If the equipment will be left unused for a long time, remove dust of the startup cabinet and control 

cabinet, fasten all wiring terminals, and take measures to prevent dust and moisture. 

(3) Proper temperature and humidity facilitate safe running of electric elements. Improper temperature 

and humidity not only affect safe running but also reduce the lifecycle. Therefore, mind changes to the 

temperature and humidity in the use environment. It is recommended that dehumidifiers in the cabinet 

be changed on a quarterly basis. If the field temperature is high and humidity is heavy, shorten the 

replacement cycle. 

(4) Replace any rusted wiring terminals to prevent large impact on normal running due to failed contact. 

2) Confirmation of the capacity regulation system  

Normal running of the capacity regulation system is vital to the unit. The capacity regulation system of a 

new unit should be checked once every month, and once every quarter after grinding-in period. The 

capacity regulation system can be confirmed through two methods: In standby state, set the capacity 

regulation mode to manual through the touch screen, set capacity regulation loading to manual stop, and 

then unload it to manual stop. Repeat the procedure for several times and check if faults of guide vanes 

occur. In running state, check whether the opening/closing (loading/unloading of capacity regulation) 

action of guide vanes meets the principles and whether the loading/unloading process is normal. 

3) Maintenance and check of the main motor 

The maintenance and check cycle for the main motor depends on the running conditions and 
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environment. Generally, dismantle the main motor for check once every five years. Dismantle the main 

motor only under instructions of Midea service personnel. The insulation resistance should be measured 

on a yearly basis. 

According to the power voltage of the main motor, select a megohmmeter that meets criteria in the 

following table: 

Test voltage for insulation resistance of the main motor  

Motor rated voltage U 36V<U≤500V 500V<U≤3300V U>3300V 

Megohmmeter test voltage 500V 1000V 2500V 

Use the selected megohmmeter to measure the insulation resistance between phases of the motor rotor 

winding (not required for a Y-connected motor) and grounding insulation resistance of each winding. The 

insulation resistance should meet the following formula: 

RMC≥U(75-t)/5000 

In this formula: RMC indicates the insulation resistance appraisal value in the unit of MΩ. 

U indicates the rated voltage of the main motor in the unit of V. 

t indicates the temperature (generally room temperature) of the main motor winding 

during test in the unit of °C. 

If the measured insulation resistance does not meet the formula, use the following methods to dry the 

main motor before testing the insulation resistance again: 

(1) Vacuum drying 

Exhaust the pressure inside the unit to vacuum with an absolute pressure of more than 1 kPa (-700 

mmHg) and keep the pressure at two days and nights (the specific duration varies according to the 

ambient temperature). 

(2) Current drying (applicable to low-voltage motors only) 

If the method in (1) fails to increase the insulation resistance, use current drying: Exert an AC voltage 

that is 5% of the rated voltage on the stator coil for electrified drying. This motor is sealed and the coil 

temperature cannot be directly measured. Therefore, install the heat resistor for the coil to prevent the 

coil from overheat. 
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IX  Troubleshooting 

If a running state different from normal state is found during running of the chiller, check against Table 

9.1 to find out the cause and rectify the faults so that the equipment resumes normal running as soon as 

possible. 

If fault symptoms other than those specified on the table are found, contact Midea after-sales service to 

determine the cause. 

Table 9.1 Common faults and troubleshooting 

Symptom Cause Troubleshooting 

Failure of 

compressor 

to run 

1. No power exists or power fails. 

2. A switching action (current 

overload) occurs. 

3. The startup switch has a fault. 

4. The fuse for the power in the 

control circuit is burnt. 

5. One of startup conditions is not 

met (see Section 2.3.1). 

6. High/low-pressure switch action of 

the refrigerant is triggered. 

1. Connect power supply after check. 

2. Check the current overload cause. If the 

switching capacity is low, replace it. If the 

voltage is low, fix it. 

3. Repair or replace the switch. 

4. Replace the fuse. 

5. Check startup steps to meet startup 

conditions. 

6. Find out the set pressure and adjust the 

pressure. 

Low 

evaporation 

pressure 

1. The chilled water amount is 

insufficient. 

2. The cooling load is low. 

3. Pollution of the heat transmission 

tube of the evaporator due to water 

scale deteriorates heat 

transmission. 

4. The refrigerant amount is 

insufficient. 

1. Check the chilled water circuit and bring the 

chilled water amount to the rated value. 

2. Check the rectification temperature of the 

automatic start/stop device. 

3. Clean the heat transmission tube. 

4. Supplement the refrigerant to the required 

amount. 

High 

condensing 

pressure 

1. The cooling water amount is 

insufficient. 

2. The capacity of the cooling tower is 

reduced. 

3. The heat load is heavy and chilled 

water recycle temperature is high, 

increasing the condenser load. 

4. Air exists. 

5. Heat transmission deteriorates due 

to pollution in the condenser pipe 

such as water scale. 

1. Check the cooling water circuit and bring 

the flow to the rated value. 

2. Check the cooling tower. 

3. Run the unit under load so that the chilled 

water temperature approaches the rated 

temperature as soon as possible. 

4. Exhaust air above the condenser. 

5. Clean the condenser pipe. 
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Low oil 

pressure 

difference 

1. The oil filter is blocked. 

2. The opening of oil pressure control 

valve is too wide. 

3. The output oil amount from oil 

pump is reduced. 

4. The bearing is worn. 

5. Oil supply pressure sensor fails. 

6. Too much refrigerant is mixed in 

the lubricating oil (which results in 

reduced oil pressure as bubbles 

occur in oil during startup). 

1. Replace the oil filter core. 

2. Adjust the oil pressure control valve to raise 

the oil pressure to the rated value. 

3. Stop and dismantle the unit to check the oil 

pump. 

4. Stop and dismantle the unit to replace 

bearing. 

5. Re-caliber the pressure sensor and replace 

the sensor if necessary. 

6. Start the oil heater after stopping the chiller 

to keep the oil temperature (check whether 

the oil heater is well connected and whether 

the rectification value for temperature 

control of the oil heater is correct). 

High oil 

temperature 

1. The cooling capacity of the oil 

cooler is insufficient. 

2. Supply of refrigerant for the oil 

cooler is insufficient due to blocked 

refrigerant filter mesh. 

3. The bearing is worn. 

1. Adjust the refrigerant supply amount to the 

oil temperature control valve. 

2. Clean the refrigerant filter mesh. 

3. Repair or replace the bearing after stopping 

and dismantling the unit. 

Chilled water 

outage 

1. The chilled water amount is 

insufficient. 

2. The flow controller is faulty. 

1. Check the chilled water pump and chilled 

water circuit and bring the water flow to the 

normal value. 

2. Check the flow controller. 

Cooling 

water outage 

1. The cooling water amount is 

insufficient. 

2. The flow controller is faulty. 

1. Check the cooling water pump and cooling 

water circuit and bring the water flow to the 

normal value. 

2. Check the flow controller. 

Main motor 

overload 

1. Phase voltage of the power supply 

is imbalanced. 

2. The power line voltage drop is 

large. 

3. Liquid in gas is sucked by the 

compressor. 

4. The cooling water temperature is 

high or cooling water amount is 

insufficient. 

5. The chilled water temperature is 

high due to large heat load. 

1. Take measures to balance phase voltage of 

the power supply. 

2. Take measures to reduce the power line 

voltage drop. 

3. Discharge certain refrigerant from the 

evaporator.  

4. Check the cooling water system. 

5. Properly reduce the heat load. 

High 

evaporation 

pressure 

1. The chilled water temperature 

increases due to abnormal increase 

of load. 

1. This scenario is normal. 
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Low 

condensing 

pressure 

1. The cooling water outlet 

temperature is too low. 

2. The cooling water amount is too 

much. 

3. The cooling capacity is insufficient 

due to insufficient refrigerant in the 

evaporator. 

1. This scenario is normal. But mind the 

difference between the cooling water outlet 

temperature and chilled water outlet 

temperature. 

2. Check the pressure difference △ h′ between 

cooling water inlet and outlet and bring it to 

the rated value. 

3. Supplement the refrigerant to the rated 

value. 

Drop  

(or increase) 

in internal 

pressure of 

the chiller 

during 

shutdown 

1. The refrigerant temperature drops 

or rises due to impact of the room 

temperature. 

1. This scenario is normal. 

Lowered oil 

level in the 

oil tank 

during 

running 

 

1. Refrigerant is mixed in the oil. 

During startup, the refrigerant 

evaporates and generates 

bubbles. As a result, the 

compressor sucks oil. 

2. Excessive oil is fed. The 

compressor sucks oil from the 

balance pipe above the gear box. 

3. The venturi injector and filter are 

blocked. As a result, oil separated 

from the refrigerant purification 

device cannot return to the oil tank. 

4. The oil pressure during running is 

set too high. 

1. Put the oil heater into use during shutdown 

to increase the oil temperature. 

2. Make sure that the oil level is within the 

specified range during running and 

discharge excessive oil. 

3. Dismantle the venturi injector and filter for 

cleaning. 

4. Keep the oil supply pressure difference 

during running between 120 and 220 kPa. 

Elevated oil 

level in the 

oil tank 

during 

running 

1. The oil temperature is low and 

refrigerant is mixed into the oil. 

1. Confirm the oil temperature during running 

and adjust the temperature to the necessary 

value by using the oil temperature control 

valve. 

Elevated oil 

level in the 

oil tank 

during 

shutdown 

1. The refrigerant is solved in the oil 

due to low oil temperature. 

1. Make sure that the oil heater circuit is 

properly connected. 

2. Put the oil heater into use during shutdown. 

Fluctuation 

in oil 

pressure 

1. The compressor encounters a 

surge. 

2. The oil pressure control valve is 

unsteady. 

1. See the description about compressor 

surge. 

2. Adjust the oil pressure control valve. 

High oil 

supply 

pressure 

during 

startup and 

running 

1. The oil pressure control valve is 

not correctly set. 

2. The adhesion of lubricating oil is 

too high. 

3. The oil temperature is too low. 

1. Adjust the oil pressure control valve. 

2. Use the specified lubricating oil. 

3. Adjust the oil temperature control valve. 

4. Make sure that the oil heater circuit is 

properly connected. 
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Abnormal 

noise of the 

compressor 

1. The rotating part contacts with 

fixed elements. 

2. The bearing is worn or burnt. 

1. Stop the unit immediately. Dismantle the 

unit for repair. 

2. Stop the unit immediately. Dismantle the 

unit for replacement. 

Increased 

vibration 

1. Shock absorbing rubber ages. 

2. The rotor balance is damaged. 

3. The bearing is worn. 

4. The foundation is damaged. 

5. The main motor is abnormal. 
Note 1 

6. The compressor encounters a 

surge. 

1. Replace the shock absorbing rubber at the 

bottom. 

2. Dismantle the equipment. Then clean and 

check the rotor and perform dynamic 

balance again. 

3. Replace the bearing after dismantling the 

equipment. 

4. Repair the foundation. 

5. Adjust the main motor. Dismantle the 

equipment for check if necessary. 

6. See the next item. 

Compressor 

surge 

1. The condensing pressure is too 

high. 

2. The evaporation pressure is too 

low. 

3. Both the preceding cases occur. 

1. See the troubleshooting for high 

condensing pressure. 

2. See the troubleshooting for low evaporation 

pressure. 

3. See the above. 

Surge during 

manual 

running 

The equipment runs when the 

opening of the guide vanes is beyond 

the specified range. 

Adjust the opening through capacity 

regulation control to the specified degree. 

 

Table 9.2 Alarm Codes List  and Trouble Shooting 

Display alarm 
code 

Activation logic 
Chiller 
action 

Solution 

Cooling EWT 
Sensor Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

No 
stop,warning 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 

Cooling LWT 
Sensor Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

Stop in 
normal 
program 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 

Chilled EWT 
Sensor Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

No 
stop,warning 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 

Chilled LWT 
Sensor Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

Stop in 
normal 
program 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 

Oil Supply 
Temp. 
Transformer 
Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

Stop in 
normal 
program 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 
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Oil Tank Temp. 
Transformer 
Failure 

Display 199℃ or ' *** 

',means the measure 
range exceed 

No 
stop,warning 

1.Check the sensor wiring. 
2.Replace the normal sensor. 
3.Check the temperature resistance ,refer 
to the R-T value table. 
4.Check or replace the PLC Temp. module. 

IGV Open 
Degree 
Transformer 
Failure 

 The measure range 
exceed or display ' *** 
'or  have big 
fluctuation at some 
points 

Stop in 
emergency 
program 

1.Check the wiring. 
2.Check and replace IGV driver module. 
3.Check the potentiometer. 

Main Chiller 
Current 
Transformer 
Failure 

The starter feed back 

the signal current，
Feedback signal 

current ＜3.8mA or 

＞20.2mA 

Stop in 
emergency 
program 

1.Check the wiring. 
2.Check the control circuit of starter has 
powered on or not. 
3.Check the feedback current is normal or 
not. 
4.Check the current transducer is normal or 
not. 

Cond. Pres. 
Transformer 
Failure 

Feedback current ＜

4mA or ＞20mA 

Stop in 
normal 
program 

1.Check the wiring. 
2.Exchange the normal pressure sensor. 
3.Check or replace the PLC Temp. module. 

Evap. Pres. 
Transformer 
Failure 

Feedback  current 

＜4mA or ＞20mA 

Stop in 
emergency 
program 

1.Check the wiring. 
2.Exchange the normal pressure sensor. 
3.Check or replace the PLC Temp. module. 

Oil Supply Pres. 
Transformer 
Failure 

Feedback current ＜

4mA or ＞20mA 

Stop in 
emergency 
program 

1.Check the wiring. 
2.Exchange the normal pressure sensor. 
3.Check or replace the PLC Temp. module. 

Oil Tank Pres. 
Transformer 
Failure 

Feedback  current 

＜4mA or ＞20mA 

No 
stop,show 
evaporating 
pressure 

1.Check the wiring. 
2.Exchange the normal pressure sensor. 
3.Check or replace the PLC Temp. module. 

Post-start 
Establishing Oil 
Pres. Failure 

 Oil Pres. Differ. 
should be more than 
220 KPa before the 
compressor running 

Stop in 
normal 
program 

1.Check  the oil pump is reversed or 
not( phase sequence). 
2.Adjust the oil pump pressure regulator. 
3.Check the valve of the oil pipe is opened 
or not. 
4.Oil  fitter is dirty and blockage or not. 
5.Check the  oil supply pressure sensor 
and oil tank pressure sensor is normal or 
not. 
6.Oil pump  fault or oil pump is not 
powered on. 

Unduly Low Oil 
Pres. Differ. 
Protection 

The unit will stop in 
emergency program 
when the Oil Pres. 
Differ. Less than 80 
KPa 

Stop in 
emergency 
program 

1.Adjust the  oil pump pressure regulator. 
2.Check the  oil supply pressure sensor 
and oil tank pressure sensor is normal or 
not. 
3.Oil pump pressure regulator is failure. 
4.Oil pump  fault. 

Low Oil Pres. 
Differ. 
Protection 

Oil Pres. Differ. 
<100kPa , continuous

≥10s.  

No 
stop,warning 

1.Check  the oil pump pressure regulator 
and adjust if necessary.   
2.Check the  oil supply pressure sensor 
and oil tank pressure sensor is normal or 
not. 
3.Oil pump pressure regulator is failure. 
4.Oil pump fault. 

Low Oil Tank 
Temp. 
Protection 

Oil tank temperature 
<setting  value 
(42°)at startup. 

No 
stop,warning 

1. Check the oil real temperature. 
2. Check the oil heater is normal or not . 
3. Check the oil tank temperature sensor is 
drifting or not . 
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Unduly High Oil 
Supply Temp. 
Protection 

Oil supply 

temperature>62℃and 

continuous≥3s at 

running. Normal stop. 

Stop in 
normal 
program 

1.Check the oil cooling control valve is 
open fully or not . 
2.Check the oil tank temperature sensor is 
drifting or not . 
3.Check the refrigerant filter is blocking or 
not. 
4.Check chiller refrigerant pressure 
difference is not large enough or not. 
5.Compressor mechnical malfunction . 

High Oil Supply 
Temp. 
Protection 

Oil supply 

temperature>58℃ 

and continuous≥3s 

at running.  

No 
stop,warning 

1.Check the oil cooling control valve is 
open fully or not . 
2.Check the oil tank temperature sensor is 
drifting or not . 
3.Check the refrigerant filter is blocking or 
not. 
4.Check Chiller refrigerant pressure 
difference is not large enough or not. 
5.Compressor mechnical malfunction . 

Oil Pump 
Overload 

Oil pump thermal 
relay action.  

Stop in 
emergency 
program 

1.Check the thermal relay setting value. 
2.Check the oil pump motor is broken or 
not . 
3.Check the  thermal relay is broken or 
not . 

Chilled Water 
Flow Fault 

Chilled water flow 
switch open 

continuous≥10s at 

running.  

Stop in 
emergency 
program 

1.Check the water pumps is running or not. 
2.Check the water pumps fault or not . 
3.Check the valves in water system is open 
or not  
4.Air vent not enough. 
5.Water Differential pressure switch  fault 
or not. 
6.Check wiring of water differential 
pressure switch is correct or loose. 

Cooling Water 
Flow Fault 

Cooling water flow 
switch signal open 

continuous≥10s at 

running.  

Stop in 
emergency 
program 

1.Check the water pumps is running or not. 
2.Check the water pumps fault or not . 
3.Check the valves is open or not  
4.Air in the pipe or not. 
5.Water Differential pressure switch  fault 
or not. 
6.Check wiring is correct or loose 

Unduly Low 
Main Unit 
Current 
Protection 

Chiller running 
current<10% rated 
current .Normal stop. 

Stop in 
emergency 
program 

1.Check current transducer fault or not. 
2.Check current transformer fault or not. 
3.Check the compressor motor fault or not. 
4.The circuit breaker trip or not. 

Unduly High 
Main Unit 
Current 
Protection 

Chiller running 
current>115% rated 
current. Normal stop.  

Stop in 
normal 
program 

1.Check the IGV actuator is normal or not . 
2.Condensing pressure high,refer to High 
Cond. Pres. Protection. 
3.Evaporating pressure high. 
4.Check the power supply is normal or not. 
5.Stop and dismantle the compressor to 
check bearing.   

High Main Unit 
Current 
Protection 

Chiller running 
current>110% rated 
current. Warning.  

No 
stop,warning 

1.Check the IGV actuator is normal or not . 
2.Refer to High Cond. Pres. Protection. 
3.Refer to low evaporation pressure. 
4.Check the power supply is normal or not. 
5.compressor mechnical malfunction . 
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Startup Time is 
Too Long 

PLC does not receive 
the'host running' 
signal within 30s after 
"closing the host" 
signal is sent from 
PLC to starter.                                     

Stop in 
emergency 
program 

1.Check wiring is correct or loose. 
2.Starter power on or not . 
3.Refer to Startup Cabinet Fault. 

Main Motor 
Winding 
Overheat 

Compressor motor 
temperature 
sensor>setting value . 

Stop in 
emergency 
program 

1.Check compressor motor fault or not . 
2.Check temperature sensor fault or not. 
3.Check the refrigerant filter is blocking or 
not. 

Startup Cabinet 
Fault 

1.Power protector 
action. 
2.Compressor motor 
thermal relay action 

Stop in 
emergency 
program 

1.Check power supply is normal or not. 
2.Check the power protector fault or not. 
3.Check wiring is correct or loose. 
4.Check the thermal relay setting value. 
5.Check compressor motor fault or not . 
6.Check the  thermal relay fault or not . 
7.Control circuit in the starter power off. 

Low Evap. 
Pres. Protection 

Evaporating pressure

≤setting value.Chiller 

will limit the open 
percentage of IGV. 
Warning 

No 
stop,warning 

1.Check the refrigerant is less,like 
leakage,or lack of refrigerant charging or 
not.                                            
2.Check the chilled water temperature is 
low,motion of IGV is abnormal or not.                                                                                               
3.Check the chilled water flow valume is 
less or not.                              
4.Check the evaporating pressure sensor is 
drifting or not .                    
5.Check oil return is poor,affect refrigerant 
evaporate due to too much oil is stored in 
evaporator or not 

Unduly Low 
Evap. Pres. 
Protection 

Evaporation pressure

≤setting R-T 

value.Normal stop. 

Stop in 
normal 
program 

1.Check the refrigerant is less,like 
leakage,or lack of refrigerant charging or 
not.                                            
2.Check  the chilled water temperature is 
low,motion of IGV is abnormal or not.                                                                                               
3.Check  the chilled water flow valume is 
less or not.                              
4.Check  the evaporating pressure sensor 
is drifting or not .                    
5.Check r oil return is poor,affect refrigerant 
evaporate due to too much oil is stored in 
evaporator or not. 

High Cond. 
Pres. Protection 

Condensing pressure

≥setting value,Chiller 

will limit the open 
percentage of IGV 

No 
stop,warning 

1.Check  the refrigerant is charged too 
much or not.                       
2.Check  the cooling water temperature is 
high or not.                    
3.Check  the cooling water flow valume is 
enough or not.               
4.Check  the condenser is dirty or not.                                            
5.Check  the condensing pressure sensor 
is drifting or not.                 
6.Check  there is non-condensing gas 
mixed in system or not. 
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Unduly High 
Cond. Pres. 
Protection 

Condensing pressure

≥setting value,Chiller 

will stop according to 
normal program. 

Stop in 
normal 
program 

1.Check the refrigerant is charged too 
much or not.                           
2.Check the cooling water temperature is 
high or not.                        
3.Check the cooling water flow valume is 
enougor noth .                     
4.Check the condenser is dirty or not.                                                 
5.Check the condensing pressure sensor is 
drifting or not.                    
6.Check there is non-condensing gas 
mixed in system or not. 

Anti-freeze 
Protection 

Chilled leaving water 

temperature ≤setting 

value. 

Stop in 
emergency 
program 

1.Check the chilled water flow valume is 
very less or not.                    
2.Check the cooling capacity requirement 
of indoor side is very less or not.                                                                                                                
3.Check the chilled leaving water 
temperature sensor is drifting or not.                                             
4.Check IGV has malfunction or not.                   

Guide Vane 
Action Failure 

1.The open 
percentage of IGV 

changing ≤ 2% 

within set 
time.2.Emergency 
stop or power trip at 
running;3 IGV ppen 

degree≥ setting 

value after IGV close 
fully at standy 

No 
stop,warning 

1.Check the set parameter of IGV is correct 
or not.                        
2.Check the motion of IGV is abnormal or 
not.                                      
3.Check the potentiometer of IGV is broken 
or not.                                             
4.Check the driver module of IGV is broken 
or not.                   

Pres. Ratio 
Protection 

Condensing 
pressure(absolute 
pressure)/Evaporating 

pressure≤ setting 

value.Single stage 
and two stage chiller 
are different. 

No 
stop,warning 

1.Check the condensing pressure is high or 
not,refer to the solution of high condensing 
pressure protection.                                                            
2.Check the evaporating pressure is low or 
not,refer to the solution of low evaporating 
pressure protection.                                                   

Emergency 
Stop 

'Emergency stop' 
button is pressed 
down at standby. 

warning 

1.Check the emergency stop button is 
broken or not,reset the button. 

'Emergency stop' 
button is pressed 
down at running. 

Stop in 
emergency 
program 

1.Check the emergency stop button is 
broken or not,reset the button. 

High Cooling 
Temp. Differ. 
Protection 

Oil supply 
temperature - oil tank 

temperature ＞25℃ 

Stop in 
emergency 
program 

1.Check the oil filter blocking or not 
2.The EXV of oil pipe has broken or the 
program problem 

PLC Module 
Communication 
Failure 

Communication 
between PLC and 
touch screen is 
abnormal. 

No 
stop,warning 

1.Check the signal wires is loose or broken 
or not.                                 
2.Check the PLC or touch screen is broken 
or not.                                  
3.Check the program version or 
communication setting parameter between 
PLC and touch screen is correct or not.              
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Ultra High 
Cond. Pres. 
Protection 

Condensing pressure 

≥setting value  

Stop in 
emergency 
program 

1.Check the refrigerant is charged too 
much or not.                            
2.Check the cooling water temperature is 
high or not.                           
3.Check the cooling water flow valume is 
enough or not.                     
4.Check the condenser is dirty or not.                                                 
5.Check the condensing pressure sensor is 
drifting or not.                           
6.Check there is non-condensing gas 
mixed in system or not. 

Ultra Low Evap. 
Pres. Protection 

Evaporating pressure 

≤setting value, 

Stop in 
emergency 
program 

1.Check the refrigerant is less,like 
leakage,or lack of refrigerant charging or 
not.                                            
2.Check the chilled water temperature is 
low,motion of IGV is abnormal or not.                                                                                               
3.Check the chilled water flow valume is 
less or not.                              
4.Check the evaporating pressure sensor is 
drifting or not.                    
5.Check oil return is poor,affect refrigerant 
evaporate due to too much oil is stored in 
evaporator or not. 

 

 

Note 1: Common faults of the motor and main causes are as follows: 

(1) Motor vibration: The rotor and stator of the motor do not align or the air gap is uneven. The motor 

installation is incorrect, the main shaft is deformed, the bearing is worn, the rotor inter-turn is short 

connected, the squirrel-cage bars of the rotor rupture, or the motor is jointly vibrated under 

mechanical vibration of the compressor. 

(2) Startup fault: The power cable is incorrectly connected, the line or startup device is faulty, the working 

voltage or power frequency is incompliant, the load torque is too high, or the squirrel-cage bars 

rupture. 

(3) Motor overheat: Supply of cooling medium for the motor is insufficient or is cut off, the terminal 

voltage of the motor is deviated from the rated value, the winding insulation is damaged, and the unit 

is seriously overloaded. However, overheat winding of the motor does not necessarily mean motor 

overload. 
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X  Optional items/accessories 

1. Optional items 

(1) 60Hz is optional 

50Hz is standard, 60Hz is available for 600RT-1300RT 

(2) Water inlet/outlet connection 

Flange type connection is the standard for the condenser and evaporator. Victaulic type connection is 

optional. 

(3) High pressure water box 

Standard water box can sustain 1.0Mpa pressure. 1.6Mpa or 2.0Mpa pressure is optional. 

(4) Marine water box 

The condenser and evaporator can be provided with marine water box on the water connection side 

which provides easy access to the tube for inspection, clearing and remove without disturbing the water 

pipe connection. 

(5) Pass 

The standard chiller is 2 passes. 1 pass or 3 passes are optional. 

(6) VSD (Variable speed drive) 

All of the product can be equipped with VSD for super high efficiency partial load. 

(7) Chiller starter 

Delta star is a standard starter for the 600RT-1300RTchiller. Auto transmit starter is another option for the 

low voltage chiller. Softer starter also can be provided to reduce the rush to the power supply net. Direct 

on line (DOL) is optional for the high voltage chiller (3000-11000V). 

(8) Chiller sequence management (Chiller Plant Manager) 

Chiller plant manager can be provided to the multiple installations for control & monitor low side work. 

(9) Chiller vibration isolator 

Spring isolator and rubber pad are the optional accessories from the factory. 

(10) Dual compressor 

Dual compressor system have been used to all of the product. 

(11) Sectional transportation 

The chiller can be part transport to the site and reassembling on the site under Midea engineer‘s 

inspection. 

(12) Witness performance testing 

Factory provide the witness testing service for the clients 
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2. Optional accessories 

350RT

450RT

500RT

550RT

600RT

650RT

700RT

750RT

800RT

850RT

900RT

950RT

1000RT

1100RT

1200RT

1300RT

1400RT

1500RT

1600RT

1700RT

1800RT

1900RT

2000RT

2100RT

2200RT

350RT

450RT

500RT

550RT

9kg

600RT

650RT

700RT

750RT

800RT

850RT

900RT

950RT

1000RT

1100RT

1200RT

13kg 1300RT

1400RT

1500RT

1600RT

1700RT

1800RT

1900RT

2000RT

2100RT

24kg 2200RT

100kg

DN150-815W-M-11-223443MT

（liquid）
15500211000193 1

73kg

 DN100-815W-M-11-

223443MT（liquid）
15500211000189 1

6  Butterfly valve

DN300-815W-M-11-

223443MT(discharge )
15500211000190 1

Apply to

Chiller

(Custom

Production)

DN80-815W-M-11-223443MT

（liquid）
15500211000191 1

5 Butterfly valve

DN200-815W-M-11-

223443MT(discharge )
15500211000347 1

4 Butterfly valve

 DN150-815W-M-11-

223443MT(discharge )
15500211000193 1 24kg

12900101000720 4 21kg

3 Spring damper SHA-6500 12900101000860 8 25kg

  Apply to

Chiller

2 Spring damper SHA-3200 12900101000721 4 17kg

2 Spring damper SHA-4200

Photos Apply To  Note

1 Spring damper SHA-2600 12900101000722 4 15kg

  NO.     Accessory Name   Model  Accessory Code  Quantity Weight
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11 -

13 - 【10个/件】

14 -

15 -

-
350RT-

2200RT

-
500RT-

750RT

-
850RT-

1200RT

-
350RT-

450RT

-
350RT-

2200RT

17 -
1200RT-

2200RT

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=180
11201007000053 1

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=300
11201007000175 2

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=190
11201007000226 4

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=130
11201007000200 4

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=110
11201007000225 1

Temp. snesor
PT1000(AKS21A)(Contain the

shell),L=160
11201007000174 1

16
pressure 

transmitter
AKS33(060G2114)(Danfoss) 11201008000232 4 -

Touchscreen MD1111T 17427200000456 1

 Intermediate 

relay
LY2N-J AC220V/PTF08A-E 17127000003223 9

-

PLC-M218

Battery
TSXPLPO1 17427200000157 1

 8 Point

Resistance input

module

TM2ARI8LT 17427200000151 1

12
Extension

module adaptor
TM2DOCKN(Schneider) 17427200000148 1

10 Analog I/O TM2AMM6HT(Schneider) 17427200000135 1 -

-

 Full range

of standard

models

Which

apply to

Schneider

Control

System

Apply to

Electronic

Control

9 Analog I/O TM2AMI4LT 17427200000126 1 -

8 PLC
TM218LDAE40DRPHN(Schn

eider)
17427200000124 1
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XI Appendix 

1. Temperature-pressure value table 

 

R134a Temperature-pressure value table in saturated state 

°C KPa °C KPa °C KPa °C KPa 

-15 164 7 375 29 748 51 1351 

-14 171 8 388 30 770 52 1385 

-13 178 9 401 31 793 53 1420 

-12 185 10 415 32 815 54 1455 

-11 193 11 429 33 839 55 1492 

-10 201 12 443 34 863 56 1528 

-9 209 13 458 35 887 57 1566 

-8 217 14 473 36 912 58 1604 

-7 225 15 488 37 937 59 1642 

-6 234 16 504 38 963 60 1682 

-5 243 17 521 39 990 61 1722 

-4 253 18 537 40 1017 62 1763 

-3 262 19 554 41 1044 63 1804 

-2 272 20 572 42 1072 64 1847 

-1 282 21 590 43 1101 65 1890 

0 293 22 608 44 1130 66 1934 

1 304 23 627 45 1160 67 1978 

2 315 24 646 46 1190 68 2024 

3 326 25 665 47 1221 69 2070 

4 338 26 685 48 1253 70 2117 

5 350 27 706 49 1285 71 2165 

6 362 28 727 50 1318 72 2213 

 
Note: The data in this table is listed in the pressure value of absolute pressure value, the gage pressure 

value (touch screen) is the difference value between the absolute pressure and the local atmospheric 

pressure. 
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2. Standard components list 

Components list for standard series 

No. Item Quantity Remark  

1 Compressor 1 Brand: Midea 

2 Main motor 1 Special for Midea 

3 Evaporator 1  

4 Condenser 1  

5 Oil filter 2 Standard one, attached another with unit 

6 External oil cooler 1 World-class  

7 Refrigerant Enough R134a 

8 lubricant oil Enough Special for Midea, 68# lubricant oil 

9 Control cabinet (include Micro-computer 

processor and large-screen graphic display) 
1  

10 Temperature sensor 6  

11 Pressure transmitter module 4  

12 Insulation materials Enough FLEX (optional) 

13 Oil pump 1  

14 Electric actuator 1  

15 Heat exchange tube Enough  

16 Electrical heater 1  

17 Oil level sight glass 3  

18 Liquid level sensor 1  

19 Electric control valve 

 
1  

 Standard attachment for standard series  

No. Item Quantity Remark  

1 Owner‘s and installation manual 1  

2 key 4 

2 for control cabinet  

2 for starter cabinet(Available for the chiller with 
380V power supply, the 10kV chiller has no 
standard starter cabinet.) 

4 Control cabinet 1  

5 Outside filter 1  

7 Rubber absorber 4  

10 703 Silica gel 1  

11 Starter  1 
(Available for the chiller with 380V power supply, 

the 10kV chiller has no standard starter cabinet.) 

 


