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Summary 

Whole Building Performance Method has been used to show compliance of project with ECBC. 

Input Parameter Baseline Proposed Units 

Wall material As per ECBC 200 mm AAC Block  

Wall U-value 0.0704 0.119 Btu/hrsqft F 

Roof material As per ECBC 11 mm clay tiles + 115 mm RCC + 25 mm XPS 
+25 mm PUF + 50 mm Wood 

 

Roof U-value 0.058 0.090 Btu/hrsqft F 
Glazing U Value 0.53 0.264 Btu/hrsqft F 
SHGC 0.27 0.27  
Window Shading No As per Architectural Drawings  
Cooling Sizing Ratio 1.15 1  
Heating Sizing Ratio 1.25 1  
HVAC System VRF with DOAS sys VRF with DOAS sys  
HVAC System Efficiency (EER) 3.02 3.5  

Lighting Power Density calculation (As per space function method- ECBC §6.3.2) 

Internal 0.91 0.71 W/ ft2 
External  0.88 0.79 W/ ft2 
Zone Cooling set point 75 75 deg F 
Zone Heating set point 70 70 deg F 

Project achieves energy saving of 5.3% when compared with ECBC baseline case. Thereby, project is meeting the ECBC 
 

 

Description Energy Consumption/ Generation  
Proposed case energy consumption (kWh)  1662696 
Base case energy consumption (kWh) 1913533 
Savings % 13.1% 
Base case EPI (kWh/Sq.m./Annum) 140.8 
Proposed case EPI (kWh/Sq.m./Annum) 122.4 
EPI ratio 0.9 
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Introduction 

, with the approved drawing, 

one block hospitality type, one block mixed-type and one block falling under shopping mall (strip retail) type which is under 

composite climate zone. 

 

Building Floor Plan 
 
 

 
 

Figure 1: Ground Floor plan 
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Figure 2: First floor plan 

 
 

 
 

Figure 3: Second floor plan 
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Figure 4: Third floor plan 
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Building Schedules 
 

 
Figure 5: Hospitality occupancy weekdays 

 

 
 

Figure 6: Hospitality occupancy weekend 
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Figure 7: Hospitality lighting weekdays 

 

 
 

Figure 8: Hospitality lighting weekend 
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Figure 9: Hospitality equipment weekdays 

 

 
 

Figure 10: Hospitality equipment weekend 
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Figure 11: HVAC Fan weekdays 

 

 
 

Figure 12: HVAC Fan weekend 
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Figure 13: Elevator weekdays 

 

 
 

Figure 14: Elevator weekend 
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Figure 15: Shopping complex (Strip-Retail) occupancy weekdays 

 

 
 

Figure 16: Shopping complex (Strip-Retail) occupancy weekend 
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Figure 17: Shopping complex (Strip-Retail) lighting weekdays 

 

 
Figure 18: Shopping complex (Strip-Retail) lighting weekend 

 

 



 
ECBC Compliance Report 

   

   

 
 

 
Figure 19: Shopping complex (Strip-Retail) equipment weekend 

 

 
Figure 20: Shopping complex (Strip-Retail) equipment weekend 
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Figure 21: HVAC Fan weekdays 

 

 
 

Figure 22: HVAC Fan weekend 
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ENVELOPE DETAILED SPECIFICATION 
Table 1: Building envelope properties 

Component Category Input Parameter Base case Proposed 

En
ve

lo
pe

 

Wall 
Material As per ECBC 200 mm AAC Block 

U-value (Btu/hr.sqft.F) 0.0704 0.119 

Roof 
Material As per ECBC 11 mm clay tiles + 115 mm RCC + 25 mm XPS 

+25 mm PUF + 50 mm Wood 
U-value (Btu/hr.sqft.F) 0.058 0.090 

Glass 

U-value (Btu/hr.sqft.F) 0.528 0.264 
SHGC 0.27 0.27 

Shading Coefficient 0.31 0.32 
VLT - 49% 

Table 1 above lists the building envelope properties used for WBP method for Proposed Development 

Table 2: U-Value calculation - Building envelope 

Wall Construction  
Sr.No Description  Thickness (m) K (W/m.K)  R ( m2.K/W) U (W/m2.k) U (Btu/hr-ft2.F) 

1 Inner Air Film      0.12     
2 Internal Plaster  0.02 0.72 0.03     
3 AAC Block  0.23 0.1839 1.25     
4 External Plaster  0.025 0.72 0.03     
5 External Air Film      0.04     

        1.48 0.68 0.119 
 
 

Roof Construction  

Sr.No Description  Thickness (m) K (W/m.K)  R ( m2.K/W) U (W/m2.k) U (Btu/hr-ft2.F) 

1 Inner Air Film      0.12     

2 RCC Slab 0.15 0.357 0.42     

3 PUF  0.05 0.0372 1.34     

4 External Plaster  0.015 0.72 0.02     

5 External Air Film      0.04     

        1.95 0.51 0.090 
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HVAC (Heating, Ventilation & Air-conditioning) 

Ventilation system has been model in accordance with requirement of §5.2.1 of the code. CFM and load calculation has been 
summary sheet has been attached in Annexure 1. 

Table 3: Zone cooling & heating set point 

Component Category Input Parameter Base case Proposed 

H
VA

C 

Specification 
System VRF with DOAS sys VRF with DOAS sys 

Efficiency (EER) 3.02 3.5 

Operation Schedule As per ECBC 2017 

Temperature 
Cooling set point (oF) 75 

Heating set point (oF) 70 

 

Lighting 
Table 4: LPD level as per ECBC 

Lighting Power Density calculation (As per space function method- ECBC §6.3.5) 

Space Baseline case Propose case Unit 

Internal 0.91 0.71 W/ ft2 

External  0.88 0.79 W/ ft2 

 

Electrical Power 
 
3.1.10. Transformer 

 
The maximum total losses of the proposed transformer at 100% loading and 50% loading has been determined as per ECBC 
2017 Table 7-2. Additional metering class current transformers (CTs) and potential transformers (PTs) shall be provided. 
Voltage drop for feeders shall not exceed 2% at design load. Voltage drop for branch circuit shall not exceed 3% at design 
load. 
 
 
3.1.11. Motors (type, efficiency) 

 
IE-2 High Efficiency Motors has been recommended as per ECBC 2017 Section 7.2.2 and shall be followed. 
 
 
3.1.12. Diesel generator sets 

 
BEE 3 Star Rated Diesel Generator sets have been recommended as per ECBC 2017 Section 7.2.3 and shall be followed. 
 
3.1.13. Check metering and monitoring 

 
Permanently installed electric meter to record demand (kW), energy (kWh), and total power factor (kVARH) has been 
recommended as per ECBC 2017 Section 7.2.4 and shall be followed. Additionally, sub-meters for HVAC system, Interior and 
Exterior Lighting and Plug loads shall also be provided. 
 
3.1.14. Power factor correction 

 
APFC panel shall be installed for Power Factor Correction of 0.97. Dry (MPPH type) automatic power factor improvement 
capacitor banks, 400/430 Volts shall confirm to IS-2834-1964 (Amended to date). All the units shall be connected in parallel 
for each block by means of solid copper bars. 
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3.1.15. Power distribution system 

 
Power cabling shall be sized so that the distribution losses do not exceed 3% of the total power usage as recommended in 
ECBC 2017 Section 7.2.6 
 
3.1.16. Uninterruptable Power Supply (UPS) 

 
Energy Efficient UPS system with minimum efficiency of 93.8% at 100% loading is being installed for Emergency lighting, Fire 
alarm and security systems. 
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Energy Performance Analysis 
 
The proposed building is considered as operating throughout the day. Following table indicates the operating hours and 
diversity factor considered for the building.  
 
Table 5: Operation schedule considered 

Component Category Input Parameter Base case Proposed 

O
cc

up
an

cy
 

&
 

Eq
ui

pm
en

t Equipment All spaces (W/sqft) 1.0 

Operation 
Equipment Schedule As per Section 9.6 of ECBC 2017 

Occupancy Schedule As per Section 9.6 of ECBC 2017 

 

Table 6: Summary of Unmet hours 

BLOCK 1 
 

Baseline 
case 

Cool Unmet hour 240 
Heat Unmet hour 0 

 

Proposed 
case 

Cool Unmet hour 148 
Heat Unmet hour 0 

 

BLOCK 2 
Baseline 

case 
Cool Unmet hour 179 
Heat Unmet hour 5 

 

Proposed 
case 

Cool Unmet hour 183 
Heat Unmet hour 3 

 

BLOCK 3 
 

Baseline 
case 

Cool Unmet hour 106 
Heat Unmet hour 0 

 

Proposed 
case 

Cool Unmet hour 45 
Heat Unmet hour 0 
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Table 7: Summary of total tonnage and Sq. ft. per TR 

BLOCK 1 
 

 Total tonnage Sq. ft. per TR 
Proposed case 174 261 
Baseline case 316 143 

 

BLOCK 2 
 

 Total tonnage Sq. ft. per TR 
Proposed case 101 262 
Baseline case   

 
BLOCK 3 
 

 Total tonnage Sq. ft. per TR 
Proposed case 45 312 
Baseline case 44 324 

 

Summary of Renewable Energy generation of the project:   

A dedicated REGZ equivalent to at least 25 % of roof area or area required for generation of energy equivalent to 1% of 
total peak demand or connected load of the building, whichever is less, shall be provided in all buildings.  

Total peak demand of the building = 331.1 KW  

Therefore, 1% of peak demand = (331.1*0.01) = 3.31 kW 

Therefore, the project has proposed to install 5 kW PV system = (5/331.1) X 100% = 1.5 % of total peak demand. 

Solar PV generation calculation has been attached in Annexure 2. 
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Building View:

Figure 23: 3D Front View PWD Rest House Block 1

Figure 24: 3D Rear View PWD Rest House Block 1
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Figure 25: 3D Front View PWD Rest House Block 2

Figure 26: 3D Front View PWD Rest House Block 3
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Figure 27: Proposed Energy End Use Characterization 

 

 
 
 

Figure 28: Base case Energy End Use Characterization 

 

  

Lighting 
15%

Misc Equip
52%Heating

0%

Space Cooling 
30%

Vent Fans 
3%

Pump & Aux 
0%

Proposed Case

Lighting

Misc Equip

Heating

Space Cooling

Vent Fans

Pump & Aux

Lighting 
17%

Misc Equip
50%

Cooling
30%

Vent Fans 
3%

Pump & Aux 
0%

Basecase

Lighting

Misc Equip

Heating

Cooling

Vent Fans

Pump & Aux



 
ECBC Compliance Report 

   

   

Overall Energy Consumption 
 

Table 8: Overall Energy consumption in kWh (without basement and external lighting consumption) 

BLOCK 1 
 

Description 
UNITS LIGHTS MISC 

EQUIP 
Heating Cooling Pump & Aux VENT 

FANS 
TOTAL 

PROPOSED KWH 214531 394728 150 365282 119 49307 1024117 
BASE - 0 DEG KWH 275313 394728 169 440263 119 64682 1175274 
BASE- 90 DEG KWH 275313 394728 159 459310 119 66111 1195740 

BASE - 180 DEG KWH 275313 394728 150 449398 119 64621 1184329 
BASE - 270 DEG KWH 275313 394728 146 442880 119 64962 1178148 

BASE - AVG KWH 275313 394728 156.0 447962.8 119 65094 1183373 
ENERGY / COST 

SAVINGS  22.1 0.0 3.8 18.5 0.0 24.3  

 
 
BLOCK 2 
 

Description UNITS LIGHTS MISC 
EQUIP 

Heating Cooling Pump & Aux VENT 
FANS 

TOTAL 

PROPOSED KWH 118615 133722 425 131980 60 17346 402148 

BASE - 0 DEG KWH 145412 133722 627 150283 60 14070 444174 

BASE- 90 DEG KWH 145412 133722 882 163688 60 17256 461020 

BASE - 180 DEG KWH 145412 133722 474 153557 60 17079 450304 

BASE - 270 DEG KWH 145412 133722 936 161130 60 16620 457880 

BASE - AVG KWH 145412 133722 729.8 157164.5 60 16256.3 453345 

ENERGY / COST 
SAVINGS  18.4 0.0 41.8 16.0 0.0 -6.7  

 
 
BLOCK 3 
 

Description UNITS LIGHTS MISC 
EQUIP Heating Cooling Pump & Aux VENT 

FANS TOTAL 

PROPOSED KWH 78388 52615 118 96659 60 8591 236431 

BASE - 0 DEG KWH 97972 52615 107 112524 60 9136 272414 

BASE- 90 DEG KWH 97972 52615 121 120864 60 10189 281821 

BASE - 180 DEG KWH 97972 52615 94 113384 60 10428 274553 

BASE - 270 DEG KWH 97972 52615 130 118213 60 9486 278476 

BASE - AVG KWH 97972 52615 113.0 116246.3 60 9809.75 276816 

ENERGY / COST 
SAVINGS  20.0 0.0 -4.4 16.8 0.0 12.4  
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PROJECT SUMMARY 
 

Description UNITS LIGHTS 
MISC 

EQUIP Heating Cooling Pump & Aux 
VENT 
FANS TOTAL 

PROPOSED KWH 411534 581065 693 593921 239 75244 1662696 

BASE - 0 DEG KWH 518697 581065 903 703070 239 87888 1891862 

BASE- 90 DEG KWH 518697 581065 1162 743862 239 93556 1938581 

BASE - 180 DEG KWH 518697 581065 718 716339 239 92128 1909186 

BASE - 270 DEG KWH 518697 581065 1212 722223 239 91068 1914504 

BASE - AVG KWH 518697 581065 998.8 721373.5 239 91160 1913533 
ENERGY / COST 

SAVINGS 
 20.7 0.0 30.6 17.7 0.0 17.5  

 
 
From the above table following parameters are analysed, proposed case energy consumption of the project is estimated to 
be 1662696 kWh, which is less than the base case energy consumption i.e., 1913533 kWh. 
 
Therefore, project achieves energy saving of 13.1% when compared with ECBC baseline case. Thereby, project is meeting 

. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
ECBC Compliance Report 

   

   

e-Quest Output Screenshots 
Commercial Building 

Baseline 0 degree 
 
BLOCK 1 

 

BLOCK 2 
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BLOCK 3 

 

Baseline 90 degree 
 
BLOCK 1 
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BLOCK 2 

 

BLOCK 3 
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Baseline 180 degree 
 

BLOCK 1 
 

 
 
BLOCK 2 
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BLOCK 3 
 

 
 

Baseline 270 degree 
 
BLOCK 1 
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BLOCK 2 
 

 
 
BLOCK 3 
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Proposed Case 
 
BLOCK 1 

 

 
 
BLOCK 2 
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BLOCK 3 
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 Daylight Analysis 
Introduction 
The commitment 4.2.3 of ECBC 2017 for ECBC Compliance Building is checked by computer simulation analysis. In the computer 
analysis method, the daylight analysis is done by creating a model in Design Builder and then simulating it further. A summary of 
daylight calculations is provided in Table 11. Simulation tool and UDI analysis image of each floor plate is attached below. 
 

Daylight is a natural source of light, which meets all the requirements of good lighting while enhancing user efficiency and 
productivity. In India, daylight is available in plenty and can be used for satisfactory indoor illumination during the day. Day lighting 
plays a crucial role in developing comfortable indoor environmental quality. It reduces the need for electric lighting of building 
interiors, resulting in decreased energy use. Daylight penetration inside the living space depends entirely on the building design, 
i.e., the orientation, internal space arrangement, distribution of openings, size and shape of the openings, shading design and 
glazing properties, and so on. 

 

 

For achieving utmost benefit of day lighting within a living space, the glass should be chosen in such a way that it allows maximum 
penetration of daylight to provide visual comfort to the inhabitants without producing glare. In addition to that, the glass should 
also restrict the heat of the sun from entering the space thereby reducing the cooling load of the space. 

 Objective 
 

The prime intent of the criterion is to ensure connectivity between the interior and the exterior environment, by providing 
adequate day lighting within the living spaces. The analysis would help in: 

 Optimizing the type of glass used 

 Assessing the availability of daylight in living areas and finalizing the credit points as per the new buildings criteria. 

 Methodology- 
 

In the computer analysis method, the daylight analysis is done by creating a model and then performing Analysis in Design 
Builder software. For day lighting analysis, the following design values have been considered during this process: 

1. The model is designed considering that the sky is clear. 

2. The day lighting simulation is done on a work plane of 800 mm height from finish floor level. 
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Executive Summary- 
 

Project Name New PWD Rest House 

Project Type Hospitality Building 

Location Hisar 

Climate Type Composite 

Day lighted Area (%) 44.3 % 

Simulation Tool Used Design Builder 

 
Daylight Analysis 
 

The commitment 4.2.3 of ECBC 2017 for Compliance Building is checked by computer simulation Analysis. In the computer analysis 
method, the daylight analysis is done by creating a model and then performing Analysis in Design Builder software. A summary of 
daylight calculations is provided in the Table below. Simulation tool and UDI Analysis image of each floor plate is attached below. 

 

Table 9: Daylight Calculation 

Floor Description UDI 

Ground Floor  47.0 % 

First Floor  52.3 % 

Second Floor  
 

50.7 % 

  Third Floor  
 51.0 % 

Total UDI of the Project 50.2 % 

ECBC recommendation for building category 30 % 
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Design Builder Daylight Simulation Screenshots 
 
Simulation Assumptions: 
 

 
 
Simulated results:  
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Figure 29: Ground Floor 

 

 
 

 

Figure 30: First Floor 
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Figure 31: Second Floor 

 
 

 

Figure 32: Third Floor 
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ECBC COMPLIANCE FORMS  

ECBC Compliance Forms are placed at Annexure -4. 

AP APPENDIX:  

 Annexure 1 : Ventilation CFM and load calculation  
 Annexure 2 : Solar PV generation calculation sheet from snapshot. 
 Annexure 3 : Cut sheets  
 Annexure 4 : Compliance Forms 

 

Abbreviations 
 

AAC Autoclaved Aerated Concrete mps Meters Per Second 
ACTI Cooling Tower Institute ODP Ozone Depletion Potential 

ANSI 
American National Standards 
Institute 

PCC Pozzolana Cement Concrete 

ASHRAE 
American Society Of Heating, 
Refrigerating And Air-Conditioning 
Engineers 

PCM Phase Change Material 

DEVap 
Desiccant Enhanced Evaporative Air-
Conditioning 

PMV Pulse Modulating Valve 

ECBC Energy Conservation Building Code PUF Polyurethane Foam 
EEV Electronic Expansion Valve RCC Reinforced Cement Concrete 

GPM Gallons Per Minute TRIC 
Thermally Resistant Insulated 
Concrete 

GWP Global Warming Potential TXV Thermostatic Expansion Valve 
HR Heat Recovery VAV Variable Air Volume 

HVAC 
Heating, Ventilation And Air 
Conditioning 

VRF Variable Refrigerant Flow 

LCCA Life Cycle Cost Analysis VRV Variable Refrigerant Volume 

LDAC Liquid-Desiccant Air Conditioner wg Water Gauge 
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Annexures 

Annexure 1 : Ventilation CFM and load calculation 

 
Baseline case 

 
Block 1 
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Block 2 
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Block 3 
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Proposed case 
Block 1 
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Block 2 
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Block 3 
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Annexure 2: Solar PV generation calculation sheet from snapshot 
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Annexure 3: Cut Sheets 
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 Annexure 4:   Compliance Forms 

 

Whole Building Performance Method Compliance Form 

          Haryana Energy Conservation Building Code WBP Compliance Form 
Project Info Project Address: 

Hisar  
Date 

For Building Department 
Use 

Project Built-up Area [m2]: 13586.4 
 

Project Above-grade Area [m2]: 13586.4 

Project Conditioned Area [m2]: 7967.7 

Applicant Name and Address 

 

Project Climatic Zone: Composite 

 
Building 
Classification 

 
Hospitality 

 
   Business 

 
  Health Care 

 
   Educational 

 
        Assembly 

 
   Shopping Complex 

 
Project Description 

 
  New Building 

 
   Addition 

 
   Alteration 

 
Self-occupied 

 
  Core and Shell 

 
    Mixed-Use 

 Compliance is sought for 
Energy efficiency level 

 
ECBC Compliant 

 
  ECBC+ Compliant 

 
SuperECBC Compliant 

EPI Ratio 0.9 

 
The following information is necessary to check a building permit application for compliance with the Whole Building 
Performance Method requirements in the Haryana Energy Conservation Building Code. 
Applicability Code 

Section 
Component Information Required Location 

on Plans 
 

Building 
Department 
Notes 

Y
es

 

N
o 

N
/A

      

Whole Building Performance Method 
 

  

9.1 General   

 

  

    

   9.1.2 Compliance As per specified in the code   

   9.1.3 Annual Energy Use As per specified in the code   

 

  

9.1.4 Tradeoff Limited to 
Building Permit 

As per specified in the code   
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9.1.5 Documentation 
Requirements 

As per specified in the code   

   9.2 Mandatory Provisions   

   4 Building Envelope   

 

  

4.2 Mandatory 
Requirement 

As per specified in the code   

   5 Comfort System and Controls 

 

  

5.2 Mandatory 
Requirement 

As per specified in the code   

   6 Lighting and Controls 

 

  

6.2 Mandatory 
Requirement 

As per specified in the code   

   7 Electrical & Renewable Energy System 

 

  

7.2 Mandatory 
Requirement 

As per specified in the code   

 

  

9.3 Simulation 
Requirements 

As per specified in the code, 
Bureau of Energy Efficiency Approved 
Software for Demonstrating Compliance 
with ECBC in Table 14-1 

  
 

   

9.4 WBP Compliance 
Report  

As per HECBC Section 9.0   

 

  


