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Cost comparison 

■ Simulation of Cost of Running cost 

    - Place : Iran Mashhad 

Building type MALL 

1 Floor 15 F 

2 Area 1650 m2 / floor 

3 Ratio of air conditioning area 85% 

4 Actual air conditioning area 1460 m2 / floor 

5 Unit cooling load 130 kcal/h / m2 

6 Unit heating load 140 kcal/h / m2 

7 Cooling load for each floor 190000 kcal/h 

8 Heating load for each floor 200000 kcal/h 

9 Total cooling load for building 2850000 / 950 kcal/h /  RT 

10 Total heating load for building 3000000 / 1000 kcal/h / RT 

     - Compared system 

LG (Multi V III)  Aircooled Chiller 

(Correction factor 120%) 
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Comparison VRF system (Multi V) Aircooled Chiller 

System Using electric power / Cooling & Heating 
Using Fuel gas / Heating                                       

& electric power / Cooling 

Devices Air cooled EHP ODU & IDU 
Aircooled chiller, FCU,  

& Water pump 

Piping Refrigerant piping Water piping 

System diagram 

System cost 100% 100%~110% 

Running cost 100% 132% 

Installation time Short-term Long-term 

Installation difficulty Easy Difficult 

Energy Grade 

 

 

A ++ 

 

 

B 

 

VRF system  vs  Aircooled Chiller 
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System configuration comparison - Mechanical connection  

Air cooled chiller  @ CP2 

Total one system.  Modular system 
- Individual operation 

Multi V 
@ CP1 

Multi V 
@ CP2 

Multi V 
@ ML1 

Multi V 
@ AT1 

Independent zones like department :  
  only the connected system operates at anytime. 

Shop or F&B 

Independent zones like department : 
  Big size chiller and some pumps operates 

Air cooled chiller Multi V 

Economic, Easy 
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HVAC & Energy Solution 

System configuration comparison – Central controlling with BMS 

DDC 

DDC ( Digital direct controller) 

Communication wire 

BMS 
(Building management system) 

BMS 
(Building management system) 

Too expensive control system 
System integration by 3

rd
 controller company 

Simple & cheap control system 
All air conditioners & controllers by LG. 

Except AHU damper, duct damper 

Gateway 

No need DDC 
 - low initial cost 
 - Quick installation 

Air cooled chiller Multi V 

Simple, Economic, Stable 
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■ Control contents 

    - Lower reliability due to different company ; Device company & Control company 

- Securing Network Solution aligned 

  System 

- 1 factory for system : Reliability 

- Lack of Standard Quality Control 

- Lower reliability due to different  

  company 

  

[Devices] 

V/V, Damper company 

Convenience 

Aircooled Chiller 
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Multi V system 
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Air cooled chiller Multi V 

Comparison - Individual billing system 

Measure water flow rate and covert it. 
Flow meter (heat meter) by each FCU & Totalizer to 
BMS. Expensive and complicated method. 

No extra equipment 

Shop or F&B 

Digital watt meter 

Measure electric power consumption exactly and 
distribute it to each FCU.  
Simple connection and exact calculation. 

Power line 

PDI 

Condenser : 200kwh 
 
  FCU #1 : 50kWh 
  FCU #2 : 80kWh 
  FCU #3 : 50kWh 
 
 
Sum : 200kWh 

Simple, Economic, Convenient 
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Multi V AHU _ Energy saving control 

Energy saving function control compared enthalpy of outdoor air with indoor air 

Heating 

Mid Season 

Cooling 

Mid Season 

Heating Free Cooling Free Cooling 

Temp 
 
Upper limit 
BPT 
Lower limit 
 

Time 

Linear control of heat load with ODU inverter control 

BPT : balance point temperature 
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Multi V AHU _ Energy saving control 

Thanks to inverter technology and compressor, Multi V can save energy. 

60% 

70% 

80% 

90% 

100% 

23 25 27 29 31 33 35 

Cooling capacity 

Power input 

Cooling capacity 100% 

Power input down 

Ambient temperature 

Even a full operation like shopping mall, power input can 
vary from 100% to 40% according to ambient temp. & 

Indoor temp. thanks to inverter technology. 

When ambient temperature goes down, 
Cooling capacity keeps 100% performance. 

But power input reduce. 

40%-50% 50%-60% 60%-70% 

70%-80% 80%-90% 90%-100% 

Ambient temperature 
Indoor 

temperature 

23 
25 

27 
29 

31 

33 
35 20 

23 

26 

40% 

60% 

80% 

100% 

27 

100% @ Rated 

40% 

Multi V power input change Multi V cooling capacity vs. Power input 
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■ Indoor temp control 

    - Impossible to indoor temp. control Aircooled Chiller 

 

- Exact indoor temp control with Fuzzy  

  control  

- Control error with ±0.5℃  

- Impossible exact indoor temp control   

<Artificial Intelligence> <Basic Control> 

Comfort 

Aircooled Chiller 
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Multi V system 



HVAC & Energy Solution 

■ No need of Machine room 

    - More Parking lots for Multi V 

Aircooled Chiller 
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- Additional Machine room 

<Machine room> 

<Water Pump> 

<Boiler> 

- No need of Machine room 

- Better Space utilizing   

< Space utilizing for Parking lots > 

<Thermal Storage> 

Installation area 

IDU 

(On Rooftop) (Indoor) 

ODU 

(Drawing for Rooftop) 

Multi V system 
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Comparison – Maintenance, Staff 

Air cooled chiller Multi V 

 The system requires certified maintenance  

  and operating staff not only for chillers but also 

pumps, boilers, cooling towers etc. 

  More expensive maintenance cost. 

 Maintenance Staff is required 

 No need special maintenance staff. 

 Economic and easy maintenance 

 No need Maintenance Staff 
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■ Corruption in Water Pipe 

    - Capacity dropping & danger of Leakage 

- No Corruption in Refrigerant Pipe - Capacity dropping & Danger of  

   Leakage  

   By using Anti-Freezing liquid,   

   corruption increasing in Pipe     

< Copper Pipe for connection  

between IDU and ODU> 
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Maintenance 

Aircooled Chiller Multi V system 
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Comparison – Maintenance, Scale 

Air cooled chiller Multi V 

 Regular maintenance required. 

 No need maintenance 

     for refrigerant pipe 
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■ Water Pipe management 

    - Regular checking and Cleaning by specialized company ▶ Hard to make maintenance  

- Needs to clean Water Pipe in FCU 

   System capacity dropping by Water scale   

   and rust, and causes virus appearance 

2~3 years 5~6 years 7~8 years  

< Energy loss per scale thickness > 

- No Water Pipe : No scale  

< All refrigerant Pipe > 
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6) 유지관리 
Maintenance 

Aircooled Chiller 
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Scale thickness 

Multi V system 
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Comparison – Commissioning 

Air cooled chiller Multi V 

1. 3
rd
 party TAB (Water balance, Air balance) 

 * TAB (Testing, Adjusting, Balancing) 

2. Commissioning for each machine. 

3. Matching commission between all machine  

   (Pump, Chiller, AHU, FCU, BMS, etc) 

1 week 

1. PC Connect to Outdoor unit. 

2. Running the LGMV Program. 

 * LGMV (Testing and checking program) 

 Making Report 

2 hours 



HVAC & Energy Solution 

http://www.lge.com 


