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 

 

Abstract: Achieving Energy Efficiency in Office Buildings 

plays a key role in reducing the Environmental Impact of 

Buildings to a larger extent. The Users in the workplace are often 

affected by the improper design of HVAC systems.  In most of the 

office buildings the Indoor Environmental conditions were not 

designed, controlled and maintained which in turn increases the 

Energy cost of the buildings. Sustainable Design of HVAC 

Systems includes all the mechanical equipments that efficiently 

controls, monitors and supplies the Indoor Air. The objective of 

this paper is to (i) Do a comparative study and analyses the 

various building Envelope in office buildings for reducing the 

Energy Cost in designing HVAC systems in Office buildings using 

Ecotect Modelling.(ii) To compare the Energy cost of Water 

Cooled Screw Chillers and VRF Systems. 

The above experimentation was held in ELCOT S office 

building in salem. The findings of this paper revealed that usage 

of Porotherm wall construction along with VRF SYSTEMS in 

office buildings found to be effective in achieving sustainable 

HVAC design. 

 
Keywords : Energy Efficient Building Envelope, HVAC, 

Water Chiller, VRF(Variable Refrigerant Flow) 

I. INTRODUCTION 

 Heating, Ventilation and Air conditioning (HVAC) system 

is designed in office buildings to provide Thermal Comfort to 

Occupants. Most of the HVAC systems are designed without 

proper controlling methods and hence enhances the Energy 

Cost in buildings. The design of the built Environment offer 

the base for the calculation of heating and cooling loads 

involving the design of building envelop and to floor areas. In 

particular, the orientation of walls, Building materials, and 

type of glass-together with any shading materials-plays a 

crucial role to proper calculation of solar loads and day 

lighting effects. The two basic needs of the design are to 

provide continuous air flow and achieving thermal comfort in 

indoor spaces. The best HVAC system is flexible enough to 

allow for adding or rearranging of zones as use changes.  The 

operating and maintenance costs of HVAC systems will 

greatly exceed the installation cost due to poor design and 

maintenance. The teamwork of the Client and the architect, 

the HVAC designer plays a major role on a long-term 

economic basis that takes into account the life-cycle cost. 

[1-10]. 

II. STUDY AREA 

Salem has moderate-dry weather throughout except during 

the monsoon season. The selected office building for case 
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study is ELCOT in Jagir Ammapalayam Village, Salem 

Taluk, Salem. [21] Electronics corporation of tamilnadu 

ltd. (ELCOT) is an Administrative office to promote 

electronic Industries in Tamilnadu. It plays a major role in 

promoting electronic industries by endorsing joint business 

enterprises; providing advertising and administrative support 

for these projects and providing tools and application support 

for small and medium sectors. [21] 

TABLE I.  PROJECT DETAILS [21] 

Client Electronics corporation of 

Tamilnadu 

Location Ammapalayam, salem 

Land area  
 

53.33 acres 

Type of building Admin office 

Type of office  
 

Open office to be rented to private 

office 

Number of floors 
 

S+3 

No of office space 

proposed 

 

 

16 nos of 2000 sft approx 

Total area of 

conditioned space 

 

 

50,000 sft 

Total tonnage of air 

conditioning 

 

 

350 TR approx 

Total cost of air 

conditioning 

1,63,84,000 

Total cost/TR RS.51200.00 

III. METHODOLOGY  

The research is carried out by analyzing the overall thermal 

coefficient value of Building Envelope which further has been 

subjected to energy requirement calculation. Using 

ECOTECT for Building simulation, the AC consumption for 

Base case is determined for various office spaces through case 

studies and the outcome are evaluated to find the efficient 

model. 
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IV. SITE PLAN 

 
                                    Fig 1.Site plan [21] 

V. RESULTS  

TABLE II.  COMPARATIVE ANALYSIS OF WALLING 

MATERIAL 

 

TABLE III.  BASIS OF DESIGN 

 
 

The paper is carried out initially by comparing Packaged A/C 

systems and VRF systems in which after analysis VRF 

systems are considered beneficial. Also the site and case study 

considerations to triangulate the beneficiary nature of VRF 

and to find the economic and efficient measure to be 

undertaken in an office building. The considerations included 

the size of the site, location, height of the building, floor to 

floor heights and the building materials used. Excepting the 

building materials, all the other factors have been kept 

constant for analysis.  

TABLE IV.  ENERGY COMPARISON BETWEEN VRF 

SYSTEM VS PACKAGED AIR CONDITIONING SYSTEMS 

 

TABLE V.  VRF SYSTEM 
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 The specifications were considered for Aerocon, porotherm 

and Common Brick with Single and double glazing.  

 The Result shows that the Tonnage required for all three 

walling material with single glazing is higher when 

compared to the double glazing.  

 Therefore single glazing is being ruled out.  

 Now considering the double glazing parameters, Aerocon 

and porotherm has lower tonnage value.  

TABLE VI.  EXPECTED OUTCOME 

 

TABLE VII.  COMPARISION OF AC TONNAGE  

 

TABLE VIII.  COMPARISON BETWEEN BASE CASE 

AND PROPOSED ENERGY CONSUMPTION  

 
VRF System is the best economical system of air conditioning 

for office complex with multiple office spaces, or office 

complex which has lesser occupancy ratio at any point of 

time and suitable for both cubical type offices and open type 

office spaces. 

TABLE IX.  COMPARISON BETWEEN BASE CASE 

AND PROPOSED ENERGY CONSUMPTION IN KWH 
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VI. ANALYSIS 

 

Fig 2. Thermal analysis of the building _ Building profile 

showing morning and noon shadow range – Heat gain 

based on building profile and orienttion (Favours high 

amount of heatgain) 
 

CASE 1 – ANALYSIS (BRICK AND SINGLE GLAZING 

GLASS) The case 1 building is a 3 storied structure with 3.75 

floor to floor heights covering a total area of 6000sq.m 

approximately. The material used are brick and glass which is 

200mm thick upto 0.75m plastered with cement and glazing 

2.1m(single glazing with aluminium frames) respectively.  

 

 
Fig 3. Thermal analysis of Case 1_ Brick & glass as 

building materials Total cooling load required per year of 

operation – 1, 93, 557 KW/hr 

 

CASE 2 – ANALYSIS (POROTHERM BLOCK AND DOUBLE 

GLAZING GLASS) 

 

Fig 4. Thermal analysis of Case 1_ Porotherm block  & double 

glazing glass as building materials 

 

The case 2 building is a 3 storied structure with 3.75 floor to 

floor heights covering a total area of 6000sq.m 

approximately. The material used are porotherm block and 

glass which is 200mm thick up to 0.75m plastered with 

cement and glazing 2.1m(double glazing with low e-glass and 

aluminium frames). 

VII. CONCLUSION 

This paper investigated enhancement in energy efficiency of 

an air conditioned building block employing energy 

management procedures like altering the use of envelope 

materials for walls, roof and window glazing and air 

conditioning system. The cooling system which is being used 

for this project is a new and emerging technology, VRF 

system which consumes more energy and is considered 

energy efficient when compared to the conventional chiller 

cooling system. And it is being proved by the previous results. 

The alternate material which is considered for the study, 

porotherm brick has by products with embodied energy taken 

as zero which will reduce the total life cycle energy demand 

dramatically by incorporating sustainable strategies in the 

design process itself. The Thermo Physical properties of 

various Building Materials and their U-Value will make them 

an ideal building envelope for wall construction. 
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