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Abstract 

 

Energy requirement of India particularly heating & cooling in space is likely to increase by for fold within the span of 20 years. 

So energy efficiency has been prime importance in HVAC system. There are various other options available for energy saving in 

HVAC systems and Variable Refrigerant Flow (VRF) technology is one of them. In heating/cooling space VRF technology is 

having considerable potential for energy saving (10% to 40%). 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

 What is Variable Refrigerant Flow (VRF) Systems? A.

Variable refrigerant flow (VRF) is an air-condition system configuration where there is one outdoor condensing unit and 

multiple indoor units. The term variable refrigerant flow refers to the ability of the system to control the amount of refrigerant 

flowing to the multiple evaporators (indoor units), enabling the use of many evaporators of differing capacities and 

configurations connected to a single condensing unit. The arrangement provides an individualized comfort control, and 

simultaneous heating and cooling in different zones. 

 
Fig. 1: comfort condition of VRF system 

With a higher efficiency and increased controllability, the VRF system can help achieve a sustainable design. Unfortunately, 

the design of VRF systems is more complicated and requires additional work compared to designing a conventional direct 

expansion (DX) system. 

The primary function of all air-conditioning systems is to provide thermal comfort for building occupants. There are a wide 

range of air conditioning systems available, starting from the basic window-fitted units to the small split systems, to the medium 

scale package units, to the large chilled water systems, and currently to the variable refrigerant flow (VRF) systems. 

The term VRF refers to the ability of the system to control the amount of refrigerant flowing to each of the evaporators, 

enabling the use of many evaporators of differing capacities and configurations, individualized comfort control, simultaneous 

heating and cooling in different zones, and heat recovery from one zone to another. VRF systems operate on the direct expansion 

(DX) principle meaning that heat is transferred to or from the space directly by circulating refrigerant to evaporators located near 
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or within the conditioned space. Refrigerant flow control is the key to many advantages as well as the major technical challenge 

of VRF systems. 

VRF systems are similar to the multi-split systems which connect one outdoor section to several evaporators. However, multi-

split systems turn OFF or ON completely in response to one master controller, whereas VRF systems continually adjust the flow 

of refrigerant to each indoor evaporator. The control is achieved by continually varying the flow of refrigerant through a pulse 

modulating valve (PMV) whose opening is determined by the microprocessor receiving information from the thermostat sensors 

in each indoor unit. The indoor units are linked by a control wire to the outdoor unit which responds to the demand from the 

indoor units by varying its compressor speed to match the total cooling and/or heating requirements. 

VRF systems promise a more energy-efficient strategy (estimates range from 11% to 17% less energy compared to 

conventional units) at a somewhat higher cost. 

Note the term VRF systems should not be confused with the centralized VAV (variable air volume) systems, which work by 

varying the air flow to the conditioned space based on variation in room loads. 

 
Fig. 2: VRF Arrangement (Source: Fujitsu) 

II. GENERAL OVERVIEW 

Roth(2002)
[1]

 et al present the paper on VRF installed costs are highly dependent on the application, construction and lay out of 

the building and whether the installation is new or retrofit. Lack of familiarity with the technology in the U.S will add to VRF 

costs. Total costs of VRF systems are likely to be about 5% to 20% higher than chilled water systems of similar capacity. 

Hai, Xiaohong (2006)
[2]

 et al present the paper on. It is an effective method to combine the ice-storage technology with VRV 

system in commercial central air conditioning system and the system has the merits of flexible controls, simple operation and 

compact construction, which need not the big space and difficult construction like the big central ice-storage system. 

William Goetzler (2007)
[3]

 et al present the paper on VRF systems are not suitable for all commercial building applications. 

However, they are an excellent option for certain projects, and one more tool for engineers to consider. 

Johnson (2007)
[4]

 et al present the paper on Ozone depletion issues became an increasing concern at that time issues of a high 

refrigerant charge of multi split system was likely a strong negative for the system. Since that time, refrigerant developments, 

advances in charge management, control and inverter technology. Increasing market acceptance of VRF technology. 

Morton Blatt,(2008)
[5]

 et al present  It observed to VRF systems are enhanced versions of ductless multi-split systems.  VRF 

systems are very popular in Asia and support from major U.S. Main impact of this system on the electric utility, application 

recommendations and technology attributes. 

John Rogers,(2008)
[6] 

et al present this paper reviews The India Low Carbon Growth study is developing a bottom-up model 

that covers the electricity supply, residential, nonresidential buildings, transport, industry, and agricultural sectors. In 

heating/cooling includes like electric water heater, air cooler, fans, air conditioning.  It can be seen that by 2031 the difference 

amounts to 135,240GWh/year, equivalent to the total output of approximately thirty eight 500MW power stations. 

Qiu Tu (2010)
[7]

 et al present the paper on The heating control strategy is key technology for stable and reliable heating 

operation of variable refrigerant flow air conditioning system with multi-module outdoor units. 

Li and Wu (2010)
[8]

 et al present the paper on the heat recovery VRF system can save up to 17% of the energy consumption 

compared to a heat pump VRF system set up. This heat recovery VRF system offered an additional advantage that it can provide 

cooling and heating for different zones at the same time.  

Tolga N. Aynur (2010)
[9]

 et al present the paper on VRF system to control refrigerant mass flow rate according to cooling and 

heating load. This detailed review indicates that the researchers focus on three main subjects: (a) Control strategies of the 
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variable speed compressors and the electronic expansion valves (EEVs), (b) field performance testing and integration with the 

ventilation systems, (c) comparisons of the energy consumption and thermal comfort with other common air conditioning 

systems. Main drawback of multi split VRF system is the high initial cost compared to the common air conditioning system. 

Brian Thornton (2012)
[10]

 et al present the paper on Main Challenges of VRF system like [1] Suppliers manufactures provide 

VRF technology through an integrated supply system which includes installation, quality control and design training [2] Cost can 

be high compared to conventional alternatives [3] Uncertainty about energy saving.  

III. APPLICATIONS FOR VRF SYSTEMS 

VRF systems may be a particularly good option for buildings with multiple zones or wide variance heating/cooling loads across 

many different internal zones. These systems provide individual control and are the most versatile of the multi-split systems. 

Hotels, schools, hospitals, cinema hall courthouses, residential, central plant, multi-storied buildings, Commercial buildings, 

office buildings, and industrial unit are good examples.  

IV. CONCLUSIONS 

VRF technology is relatively new in India and gained the momentum after 2007. So this is been relatively new and efficient way 

to design HVAC system with VRF technology. VRF technology uses smart integrated controls, variable speed drives, refrigerant 

piping, and heat recovery to provide products with attributes that include high energy efficiency, flexible operation, ease of 

installation, low noise, zone control, and comfort using all-electric technology. Still efficiency and energy saving depends on 

many variables which controls heat load of the building. So energy saving from VRF technology may vary from 10% to 40%  
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