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Abstract— Variable refrigerant stream (VRF) is an aerate 

and cool framework arrangement where there is one open air 

consolidating unit and different indoor units. The term 

variable refrigerant stream alludes to the capacity of the 

framework to control the measure of refrigerant streaming to 

numerous evaporators (indoor units), empowering the 

utilization of numerous evaporators of contrasting limits and 

setups associated with a solitary consolidating unit. The 

course of action gives an individualized solace control, and 

synchronous warming and cooling in various zones. The 

goal of this undertaking is to outline a VRF framework in a 

private working in Chennai. The essential plan is to evaluate 

the cooling load both sensible and inactive warms in 

different spaces in the building hypothetically and utilizing 

hourly investigation program programming. Another key 

region of this venture is to outline the framework according 

to the warmth stack count, which incorporates the hardware 

choice and refrigerant funnelling plan. Cost investigation for 

the execution of VRF framework according to advertise 

models is additionally included as a feature of the task. 
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I. INTRODUCTION 

A. Overview of VRF Systems 

The essential capacity of all ventilating frameworks is to 

give warm solace to building inhabitants. There are an 

extensive variety of ventilating frameworks accessible, 

beginning from the fundamental window-fitted units to the 

little split frameworks, to the medium scale bundle units, to 

the huge chilled water frameworks, and at present to the 

variable refrigerant stream (VRF) frameworks.  

The term VRF alludes to the capacity of the 

framework to control the measure of refrigerant streaming to 

each of the evaporators, empowering the utilization of 

numerous evaporators of contrasting limits and designs, 

individualized solace control, synchronous warming and 

cooling in various zones, and warmth recuperation starting 

with one zone then onto the next. VRF frameworks work on 

the immediate extension (DX) standard implying that 

warmth is exchanged to or from the space specifically by 

circling refrigerant to evaporators situated close or inside the 

molded space. Refrigerant stream control is the way to many 

points of interest and also the significant specialized test of 

VRF frameworks.  

Aerating and cooling is a consolidated procedure 

that performs many capacities at the same time. It conditions 

the air, transports it, and acquaints it with the molded space. 

It gives warming and cooling from its focal plant or 

housetop units. It additionally controls and keeps up the 

temperature, dampness, air movement, air cleanliness, sound 

level, and weight differential in a space inside foreordained 

cutoff points for the solace and wellbeing of the tenants of 

the molded space or for the reason of product preparing.  

B. Cooling Systems: 

A cooling, or HVAC&R, framework is made out of parts 

and gear orchestrated in sequence to condition the air, to 

transport it to the molded space, and to control the indoor 

environmental parameters of a particular space inside 

required breaking points. 

Most aerating and cooling frameworks play out the 

accompanying capacities: 

1) Give the cooling and warming vitality required  

2) Condition the supply air, that is, warmth or cool, 

humidify or dehumidify, clean and cleanse, and 

attenuate any questionable commotion delivered by the 

HVAC&R hardware.  

3) Appropriate the molded air, containing adequate open 

air, to the adapted space. 

4) Control and keep up the indoor natural parameters–, for 

example, temperature, humidity, cleanliness, air 

development, sound level, and weight differential 

between the molded space and environment—inside 

foreordained cut-off points  

Parameters, for example, the size and the 

inhabitance of the molded space, the indoor environmental 

parameters to be controlled, the quality and the viability of 

control, and the cost included determine the different sorts 

and courses of action of segments used to give fitting 

attributes.  

Aerating and cooling frameworks can be characterized by 

their applications as  

1) Comfort air-conditioning frameworks and  

2) Process aerating and cooling frameworks.  

C. Solace Air Conditioning Systems: 

Solace aerating and cooling frameworks furnish inhabitants 

with an agreeable and solid indoor environment in which to 

do their exercises. The different segments of the economy 

utilizing solace air-conditioning frameworks are as per the 

following:  

1) The business part incorporates office structures, general 

stores, retail establishments, shopping  

 Focuses, eateries, and others. Some skyscraper office 

structures, utilize confused air-conditioning  

 Frameworks to fulfil numerous inhabitant necessities. In 

light business structures, the air conditioning system 

serves the adapted space of just a solitary zone or 

similarly littler area. For shopping canters and eateries, 

aerating and cooling is important to pull in clients.  

2) The institutional area incorporates such applications as 

schools, schools, colleges, libraries,  

 Historical canters, indoor stadiums, silver screens, 

theatres, show lobbies, and amusement focuses.  
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3) The private and cabin part comprises of inns, motels, 

flats, and private homes.  Numerous frameworks 

serving the cabin business and condos are worked 

continuously, on a 24-hour, 7-day seven days plan, 

since they can be possessed whenever.  

4) The medicinal services area includes healing canters, 

nursing homes, and gaining strength mind offices.  

 Exceptional air channels are by and large utilized as a 

part of healing canters to evacuate microorganisms and 

particulates of sub micrometer estimate from ranges, for 

example, working rooms, nurseries, and concentrated 

care units. The relative moistness in a general clinical 

range is frequently kept up at least 30 percent in winter.  

5) The transportation division incorporates air ship, 

vehicles, railroad autos, transports, and cruising ships. 

Travellers progressively request ease and natural solace, 

particularly for long distance travel. Present day planes 

flying at high elevations may require a weight 

differential of about 5 psi between the lodge and the 

outside environment.  

D. Process Air Conditioning Systems: 

Process aerating and cooling frameworks give required 

indoor ecological control to manufacturing, product 

capacity, or other innovative work forms. The 

accompanying ranges are illustrations of process aerating 

and cooling frameworks:  

1) In material factories, common filaments and made 

strands are hygroscopic. Legitimate control of humidity 

increases the quality of the yarn and texture amid 

preparing. For some material manufacturing processes, 

too high an incentive for the space relative mugginess 

can cause issues in the spinning process. Then again, a 

lower relative stickiness may incite friction based 

electricity that is harmful for the creation forms.  

2) Numerous electronic items require clean spaces for 

assembling such things as coordinated circuits, since 

their quality is unfavourably influenced via airborne 

particles. Relative-moistness control is also expected to 

avoid erosion and build-up and to dispense with 

electricity produced via friction. Temperature control 

keeps up materials and instruments at stable condition 

and is additionally required for labourers who wear 

clean free pieces of clothing. For instance, a class 100 

clean room in an electronic industrial facility requires 

temperature of 72 _ 2°F (22.2 _ 1.1°C), a relative 

stickiness at 45 _ 5 percent, and a check of dust 

particles of 0.5-_m (1.97 _ 10_5 in.) distance across or 

bigger not to surpass 100 particles/ft3 (3531 

particles/m3).  

E. Fundamental Steps in Development: 

The fundamental strides in the improvement and utilization 

of a substantial aerating and cooling framework are the 

outline, construction, commissioning, operation, vitality 

productivity updating, and support. Figure 1 is a diagram 

which diagrams the connection between these means and the 

gatherings included. The owner sets the criteria and the 

necessities. Outline experts in mechanical building 

counselling firms plan the aerating and cooling framework 

and set up the plan archives. Makers supply the hardware, 

instruments, and materials. Temporary workers introduce 

and develop the air conditioning system. After development, 

the cooling framework is appointed by a group, and 

afterward it is handed over to the operation and support 

gathering of the property administration for every day 

operation.  

 

F. Designing Responsibilities: 

The typical method in a plan offer undertaking incorporates 

the accompanying advances and prerequisites:  

1) Start of a development venture by proprietor or designer  

2) Choice of configuration group  

3) Setting of the plan criteria and indoor natural 

parameters  

4) Determination of reasonable options for frameworks 

and subsystems; planning of schematic layouts of 

HVAC&R  

5) Planning of agreement reports, working illustrations, 

determinations, materials and construction methods, 

appointing rules  

6) Focused offering by temporary workers  

7) Assessment of offers; transactions and adjustment of 

agreement reports  

8) Exhortation on granting of agreement  

9) Audit of shop illustrations and charging plan, working 

and support manuals  

10) Observing, supervision, and assessment of development  

11) Supervision of appointing: testing and adjusting; 

practical execution tests  

12) Change of illustrations to the as-constructed condition 

and the conclusion of the operation and Support 

manual. 

II. DESIGN DOCUMENTS 

HVAC&R frameworks are usually performed by an 

agreement between the proprietor or designer and the 

installer, the contractor. The proprietor indicates the work or 

occupation that is resolved to be refined inside a time 

period. The temporary worker might outfit and introduce 

gear, ventilation work, funnelling, instruments, and the 
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related material of the HVAC&R framework for a given 

pay. The development of an air conditioning or HVAC&R 

framework is typically a piece of the development of a 

building.  

III. DRAWINGS 

The design of a HVAC&R framework and the areas and 

measurements of its gear, instruments, ducts, channels, and 

so forth., are best appeared and delineated by illustrations. 

HVAC&R illustrations comprise of mainly the following:  

1) Floor designs. Framework format including plant room, 

fan rooms, mechanical room, ventilation work, and 

pipelines is constantly outlined on floor designs. Each 

floor has no less than one story design. HVAC&R floor 

designs are constantly drawn over a similar floor design 

of the compositional illustration.  

2) Detail illustrations. These illustrations demonstrate the 

points of interest of a specific area of a HVAC&R 

framework, or the detail of the establishment of certain 

hardware, or the association amongst gear and ductwork 

or pipeline. Standard subtle elements are frequently 

used to spare time.  

3) Sections and heights. Sectional illustrations are useful 

to demonstrate the inward piece of an area of a system, 

a bit of hardware, or a gadget. They are particularly 

valuable for spots, for example, the plant room, fan 

room, and mechanical room where heaps of hardware, 

ventilation work, and pipelines are found. Rises 

frequently indicate unmistakably the connection 

between the HVAC&R parts and the building structure.  

4) Piping graph. This outline demonstrates the funnelling 

format of the water system(s) and the stream of water 

from the focal plant to the HVAC&R gear on each 

floor.  

5) Air pipe graph. This chart delineates the air conduit 

design and additionally the wind current from the air 

handling unit or bundled unit to the molded spaces on 

each floor through space diffusion devices.  

6) Control graphs. These outlines demonstrate the zone 

level control frameworks, each sort of functional 

control framework for air-dealing with units or bundled 

units, water frameworks, outside air ventilation systems, 

sequencing of compressors, arrange correspondence, 

and so forth.  

7) Equipment plan. This timetable gives the amount and 

execution attributes of the equipment or gadget in 

organized frame as illustrations. Illustrations are 

constantly accessible to the installer at whenever 

however the determinations are definitely not. This is 

the reason the hardware calendar ought to show up on 

drawings rather than inside the particular. 

8) Legends. Images and condensing are frequently 

characterized in a legend. ASHRAE has proposed a 

setoff images in the Fundamentals handbook.  

A. Specifications: 

Detailed descriptions of equipment, instruments, ductwork, 

and pipelines, as well as performances, operating 

characteristics, and control sequences are better defined in 

specifications. Specifications usually consist of the legal 

contract between the owner and the contractor, installer, or 

vendor, and the technical specifications that specify in detail 

the equipment and material to be used and how they are 

installed. The Construction Specifications Institute (CSI) has 

developed a format, called the Master format, for 

specifications. This Master format is widely adopted by 

most HVAC&R construction projects. Master format 

promotes standardization and thereby facilitates the retrieval 

of information and improves construction communication. 

The 1988 edition of Master format consists of 16divisions: 

01000 General Requirements, 02000 Site Work, 03000 

Concrete, 14000 Conveying systems, 15000 Mechanical, 

and 16000 Electrical. In mechanical, it is subdivided into the 

following major sections: 

 15050 Basic Mechanical Materials and Methods 

 15250 Mechanical Insulation 

 15300 Fire Protections 

 15400 Plumbing 

 15500 Heating, Ventilating, and Air Conditioning 

 15550 Heat Generations 

 15650 Refrigeration 

 15750 Heat Transfer 

 15850 Air Handling 

 15880 Air Distributions 

 15950 Controls 

 15990 Testing, Adjusting, and Balancing 

Each of the above-mentioned sections may contain: 

general considerations, equipment and material, and field 

installation. According to whether the wanted vendor is 

specified or not, specifications can be classified into two 

categories: (1) performance specification, which depends 

only on the performance criteria, and(2) or-equal 

specification, which specifies the wanted vendor. 

Here are some recommendations for writing an HVAC&R 

specification: 

1) The required indoor environmental parameters to be 

maintained in the conditioned space during summer and 

winter outdoor design conditions, such as temperature, 

humidity, outdoor ventilation air rates, air cleanliness, 

sound level, and space pressure, shall be clearly 

specified in the general consideration of section 15500. 

2) Use simple, direct, and clear language without 

repetition.  

3) All the terms must be well defined and written in a 

consistent manner. 

4) Don’t write specifications or refer to other works 

without having personal knowledge of the content or 

even understanding its meaning. 

All the specifications must be tailored to fit the 

designed HVAC&R system. Never list an item that is not 

listed in the specified HVAC&R system, such as the return 

ducts in a fan-coil system. 

B. Psychrometer: 

It is an instrument to gauge DBT and WBT of sodden air.  

C. Slidestep Factor (BPF): 

It is a pointer of cooling effectiveness of a cooling loop and 

is characterized as the proportion of real temperature drop to 

perfect temperature drop. BPF=Td2-Td3/Td1-Td3. 
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D. Device Dew Point (ADP): 

It is characterized as the compelling surface temperature of 

loop utilized for cooling (Td3).Thus BPF= Td2-ADP/Td1-

ADP. 

E. Configuration Condition and Supply Condition:  

Supply condition is characterized as the arrangement of 

psychometric properties of air provided to a cooled space.  

Configuration condition is characterized as the 

arrangement of psychometric properties of air to be kept up 

in an aerated and cooled space.  

F. Latent Heat: 

At whatever point a substance changes state, it either 

discharges or devours warm vitality. Inert warmth is the 

measure of warmth important to change a substance starting 

with one state then onto the next.  

G. Sensible Heat: 

At the point when a protest is warmed, its temperature rises. 

The expansion in warm is called sensible warmth. 

Essentially, when warm is expelled from a protest and its 

temperature falls, the warmth evacuated is additionally 

called sensible warmth. Warmth that causes an adjustment 

in temperature in a protest or substance is called sensible 

warmth.  

H. Psychrometric Processes Involved In Project: 

1) Sensible Heating or Cooling:  

It is a psychometric process that involves the increment or 

reduction in the temperature of air without changing its 

humidity proportion. 

2) Cooling and Dehumidifying: 

It is a psychometric procedure that involves the expulsion of 

water from the air as theair temperature falls underneath the 

dew point temperature.  

 
3) Adiabatic Mixing Of Moist Air Stream: 

It is a psychometric procedure that involves no net warmth 

misfortune or pick up amid the mixing of two air streams. 

 

IV. REFRIGERANT: 

A refrigerant is a substance or a warmth conveying medium, 

which amid a refrigerant cycle assimilates warm a low 

temperature framework and disposes of the warmth 

consumed to a high temperature framework. The 

thermodynamic effectiveness of a refrigeration framework 

depends essentially on its working temperatures. Be that as 

it may, essential handy issues, for example, the framework 

configuration, size, introductory and working costs, 

wellbeing, unwavering quality, and serviceability and so 

forth depend particularly on the sort of refrigerant chose for 

a given application. Regular ice and salt were the principal 

refrigerants known to man. In this way refrigerant, for 

example, ether, smelling salts, sulphur-dioxide, methyl 

chloride and dry ice were created in nineteenth century. 

Promote improvements in refrigeration prompted the 

disclosure of "freons" in this manner chloro-fluro carbon 

.These turned out to be to a great degree well known as they 

were steady, non-dangerous and had fantastic warmth 

exchange attributes. 

V. THERMODYNAMIC AND THERMO-PHYSICAL PROPERTIES: 

1) Suction weight: At a given evaporator temperature, the 

immersion weight ought to be above environmental for 

counteractive action of air or dampness entrance into 

the framework and simplicity of hole discovery. Higher 

suction weight is better as it prompts littler compressor 

uprooting. 

2) Discharge weight: At a given condenser temperature, 

the release weight ought to be as little as conceivable to 

permit light-weight development of compressor, 

condenser and so forth.  

3) Pressure proportion: Should be as little as feasible for 

high volumetric proficiency and low power utilization. 

4) Latent warmth of vaporization: Should be as vast as 

conceivable with the goal that the required mass stream 

rate per unit cooling limit will be little. Be that as it 

may, because of the natural harm caused through ozone 

exhaustion and a dangerous atmospheric deviation, they 

were restricted in a few nations. Substituting 

refrigerants, for example, hydrocarbon, normal 

refrigerants as smelling salts, water as bromine 

subordinates of hydrocarbons.  

5) Isentropic record of pressure: Should be as little as 

conceivable with the goal that the temperature ascends 

amid pressure will be little. 

6) Liquid particular warmth: Should be little with the goal 

that level of sub-cooling will be expansive prompting 

littler measure of blaze gas at evaporator bay. 

7) Vapour particular warmth: Should be expansive with 

the goal that the level of superheating will be little. 

8) Thermal conductivity: Thermal conductivity in both 

fluid and additionally vapor stage ought to be high for 

higher warmth exchange coefficients. 

9) Viscosity: Viscosity ought to be little in both fluid and 

vapour stages for littler frictional weight drops.  
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VI. NATURAL AND SAFETY PROPERTIES: 

1) Ozone Depletion Potential (ODP): According to the 

Montreal convention, the ODP of refrigerants ought to 

be zero, i.e., they ought to be non-ozone draining 

substances. Refrigerants having non-zero ODP have 

either as of now been eliminated (e.g. R 11, R 12) or 

will be eliminated in close future (e.g. R22). Since ODP 

depends for the most part on the nearness of chlorine or 

bromine in the atoms, refrigerants having either 

chlorine (i.e., CFCs and HCFCs) or bromine can't be 

utilized under the new directions. 

2) Global Warming Potential (GWP): Refrigerants ought 

to have as low a GWP esteem as conceivable to limit 

the issue of a worldwide temperature alteration. 

Refrigerants with zero ODP however a high estimation 

of GWP (e.g. R134a) are probably going to be managed 

in future.  

3) Total Equivalent Warming Index (TEWI): The factor 

TEWI considers both direct (because of discharge into 

air) and circuitous (through vitality utilization) 

commitments of refrigerants to an unnatural weather 

change. Normally, refrigerants with as a low an 

estimation of TEWI are best from a dangerous 

atmospheric deviation perspective.  

VII. ECONOMIC PROPERTIES 

 The refrigerant utilized ought to ideally be modest and 

effortlessly accessible.  

 The cost (or retail cost) of refrigerants fluctuates 

generally, with HCFCs having a tendency to be less 

expensive, and HFC mixes more costly. Additionally, 

the most broadly utilized HCFCs (for instance, R22) 

and the most widely recognized HFCs (e.g. R134a) 

have a tendency to be most broadly accessible.  

 Hydrocarbon (HC) refrigerants have a tendency to be 

less broadly accessible, and smelling salts is typically 

sourced from master providers.  

 In terms of determination for gear overhauling, the 

choice relies on whether the refrigerant at present being 

used is limited or not. On the off chance that it isn't 

limited, at that point an indistinguishable refrigerant 

from showed on the nameplate on the hardware ought to 

be picked. On the off chance that the named refrigerant 

is confined (i.e. because of it being inaccessible as a 

result of directions), at that point a comparative 

arrangement of contemplations should be connected as 

itemized previously. The accompanying segment plots 

the sorts of refrigerants that are accessible.  

 

 

VIII. COOLING LOAD ESTIMATION:  

A. Sensible Heat Gain through Building by Conduction:  

Heat increase through building structures, for example, 

dividers, roof, floors, entryways and windows is a sensible 

load. Warmth is led through the working because of contrast 

of temperature between within and outside conditions.  

B. The aggregate warmth exchange is given by:  

Q= U×A×( To – Ti)  

Where, A = region of cross-segment  

U = general warmth exchange coefficient  

To = surrounding temperature  

Ti = indoor temperature (Design condition) 

No. Material Name 
Overall HT Coefficient (U) 

W/m2oC 

1. Brick wall (bare) 2.84 

2. 
Brick wall with 

plaster 
2.61 

3. 
Brick wall with 

metal fur 
1.82 

4. Hollow tile (bare) 2.27 

5. 
Hollow tile with 

plaster 
1.59 

6. Cinder block 2.38 

7. Concrete block 3.18 

8. Wood Shingles 1.42 

9. Stucco frame (wood) 1.70 

10. Brick vencer frame 1.53 

Table 1: Overall heat transfer coefficient (U) of materials 

C. Solar Heat Gain (Radiation from Sun):  

Radiation from sun strikes the outside face of a building and 

contributes towards sensible warmth pick up of the building. 

It is the single biggest load on aerating and cooling 

framework. The measure of sunlight based radiation 

entering the building relies on the accompanying variables:  

1) Height of sun  

2) Season  

3) Clearness of sky  

4) Absorptive of building surface  

5) Position of surface concerning heading of the sun's 

beams  

6) Temperature of ground and surrounding conditions  

7) Time of the day 

8) General heat exchange coefficient of the divider. 



Design and Analysis of VRF Air Conditioning System for A7700 Sq.Ft. Residential Building in Chennai 

 (IJSRD/Vol. 5/Issue 08/2017/159) 

 

 All rights reserved by www.ijsrd.com 594 

D. Reliability: 

Constant operation is conceivable regardless of the 

possibility that inconvenience happens at an indoor unit.  

E. Indoor Unit: 

Each indoor unit is controlled exclusively on the framework 

arrange. This permits every single indoor unit keep on 

running unaffected regardless of the possibility that 

inconvenience ought to happen at any indoor unit in one 

framework.  

F. Open air Unit: 

Continuous operation is conceivable even in case of 

compressor disappointment. There is no prompt framework 

shutdown if inconvenience happens in any compressor. 

Alternate compressors can keep on operating on a crisis 

premise. 

CONCLUSION 

Warmth stack estimation of given space of the building have 

done hypothetically and with the assistance of Hourly 

examination program programming. According to the 

figuring the aggregate tonnage of warmth evacuation limit 

of VRF framework is 25 T or 86639 Watts. Here 

additionally done the warmth stack plan by different zones 

according to the VRF framework input information that will 

choose the correct zone hardware's appropriately and will 

enhance the solace level. For the second segment, we have 

done the outline and investigation the variable refrigerant 

stream (VRF) aerating and cooling framework parts, 

refrigerant choice and funnelling plan. The coefficient of 

execution (COP) for refrigeration or warmth pump 

framework is one of the basic parameters for outlining an 

aerating and cooling framework. The displaying of the 

framework parts for a VRF cycle under various cooling 

conditions utilizing R-134a and R-22 as refrigerants was 

done.  
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