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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 230 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 
+ 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 0.72 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 15% when compared with ECBC baseline case. Thereby, project is meeting the ECBC 
 

 

Description Energy Consumption/ Generation  
Proposed case energy consumption (kWh)  1422988 
Base case energy consumption (kWh) 1674277 
Savings % 15% 
Base case EPI (kWh/Sq.m./Annum) 48.7 
Proposed case EPI (kWh/Sq.m./Annum) 41.4 
EPI ratio 0.85 

  



 
ECBC Compliance Report 

   

   

Introduction 

Government Nehru College Building at Sector-16, Faridabad, with the approved drawing, is an educational type building 

having G+5 floors which is under composite climate zone. 

Building Floor Plan 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ECBC Compliance Report 

   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Figure 3: Second floor plan 
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Figure 4: Third floor plan 
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Figure 5: Fourth floor plan 
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Figure 6: Fifth floor plan 
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Building Schedules 
 

 
 

Figure 7: Educational - Student Zone occupancy weekdays 

 
 

Figure 8: Educational - Student Zone occupancy weekend 
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Figure 9: Educational  Back Office occupancy weekdays 

 

 
 

Figure 10: Educational  Back Office occupancy weekend 
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Figure 11: Educational  Library occupancy weekdays 

 

 
 

Figure 12: Educational  Library occupancy weekend 
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Figure 13: Educational  Student Zone lighting weekdays 

 

 
 

Figure 14: Educational  Student Zone lighting weekend 
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Figure 15: Educational  Back-office lighting weekdays 

 

 
 

Figure 16: Educational  Back-office lighting weekend 
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Figure 17: Educational  Library lighting weekdays 

 
 

Figure 18: Educational  Library lighting weekend 
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Figure 19: Educational  Student zone equipment weekdays 

 

 
 

Figure 20: Educational  Student zone equipment weekend 
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Figure 21: Educational  Back-office equipment weekdays 

 
 

Figure 22: Educational  Back-office equipment weekend 
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Figure 23: Educational  Library equipment weekdays 

 

 
 

Figure 24: Educational  Library equipment weekend 

 



 
ECBC Compliance Report 

   

   

 
 

Figure 25: HVAC Fan  Student zone weekdays 

 

 
 

Figure 26: HVAC Fan Student zone weekend 
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Figure 27: HVAC Fan  Back-office weekdays 

 

 
 

Figure 28: HVAC Fan  Back-office weekend 
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Figure 29: HVAC Fan  Library weekdays 

 
 

Figure 30: HVAC Fan  Library weekend 
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Figure 31: Elevator weekdays 

 

 
 

Figure 32: Elevator 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 230 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 
+ 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  0.015 0.72 0.03     
3 AAC Block  0.23 0.1839 1.25     
4 External Plaster  0.015 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 

 
Baseline 

case 
Cool Unmet hour 111 
Heat Unmet hour 3  

Proposed 
case 

Cool Unmet hour 18 
Heat Unmet hour 53 

 

 

Table 7: Summary of total tonnage and Sq. ft. per TR 

 
 Total tonnage Sq. ft. per TR 
Proposed case 557 233 
Baseline case 609 213 

 

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 = 693.0 KW  

Therefore, 1% of peak demand = (693*0.01) = 6.93 kW 

Therefore, the project has proposed to install 7.0 kW PV system = (7.0/693.0) X 100% = 1.01 % of total peak demand. 

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

Figure 33: 3D Front View - Govt. Nehru College

Figure 34: 3D Rear View - Govt. Nehru College
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Figure 35: Proposed Energy End Use Characterization

Figure 36: Base case Energy End Use Characterization
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Overall Energy Consumption 
 

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

 
PROJECT SUMMARY 
 

Description UNITS LIGHTS MISC 
EQUIP 

Heating Cooling Pump & Aux VENT 
FANS 

TOTAL 

PROPOSED KWH 484741 363733 366 550179 187 23782 1422988 
BASE - 0 DEG KWH 633004 363733 330 640477 187 22162 1659893 
BASE- 90 DEG KWH 633004 363733 3359 641643 192 25911 1667842 

BASE - 180 DEG KWH 633004 363733 1925 641806 192 26455 1667115 
BASE - 270 DEG KWH 633004 363733 46 679615 186 25673 1702257 

BASE - AVG KWH 633004 363733 1415.0 650885.3 189.25 25050.25 1674277 
ENERGY / COST 

SAVINGS 
 23.4 0.0 74.1 15.5 1.2 5.1  

 
 
From the above table following parameters are analysed, proposed case energy consumption of the project is estimated to 
be 1422988 kWh, which is less than the base case energy consumption i.e., 1674277 kWh. 
 
Therefore, project achieves energy saving of 15% when compared with ECBC baseline case. Thereby, project is meeting 

. 
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e-Quest Output Screenshots 
Commercial Building 

Baseline 0 degree 
 

 
 
 

Baseline 90 degree 
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Baseline 180 degree 
 

 
 

Baseline 270 degree 
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Proposed Case 
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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 Govt. Nehru College 

Project Type Educational Building 

Location Faridabad 

Climate Type Composite 

Daylighted Area (%) 44.0 

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  38.8 % 

First Floor  40.7 % 

Second Floor  42.0 % 

  Third Floor  43.5 % 

  Fourth Floor  47.4 % 

  Fifth Floor  51.8 % 

Total UDI of the Project 44.0 % 

ECBC recommendation for building category 40 % 
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Design Builder Daylight Simulation Screenshots 
 
Simulation Assumptions: 
 

 
 
Simulated results:  
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Figure 37: Ground Floor 

 

 
 

Figure 38: First Floor 
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Figure 39: Second Floor 

 
 

Figure 40: Third Floor 
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Figure 41: Fourth Floor 

 

 
 

Figure 42: Fifth Floor 
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Cost Analysis: 

For the increased energy performance of the building, energy efficient materials were used in the building which are not 
conventionally used. Cost comparison analysis was done for the building systems coming under the scope of ECBC for both 
the baseline and proposed buildings. The total investment in the conventional building is not available for the building 
systems coming under the scope of ECBC. As per incremental cost of investment payback period is around 3.8 years. 
 
Table 10: Cost Analysis: 

 
 
 

S. No. Particulars Quantity Unit Rate
Total Amount 

(Rs)
Difference                           

(lacs)
1 Red Brick wall assembly

1. Outside plaster 15 mm                       674.19 Cu.ft
2. External Red Brick wall 230 mm  10337.57 Cu.ft
3. Inside Cement Plaster 15 mm   674.19 Cu.ft
3. Roof   45848.43 Sq.ft

Wall area from Ground to Top Floor
Total Wall Area 13703.03 Sq.ft
Total Window area 4974.07 Sq.ft

Red Brick Wall 292.55 cum 400 1,17,021.25
Cost of 230 mm Eco Tric wall 1273.52 sqm 3212.8 40,91,551.56
Extra cost for wall 39,74,530.31
No Insulation provided 0 sqm 0.00
Total increment cost of Wall Assembly INR 39,74,530.31 39,74,530.31

2 RCC Roof Work

Basecase: RCC roof Slab 150 mm 4261.01 cum 3950 16830975.70
Proposed Case: RCC roof Slab 150 mm 4261.01 cum 3950 1,68,30,975.70
Total increment cost of roof Assembly INR 0.00 0.00

3 Glass Work in windows

Basecase: Single glazed vision panels in 
UPVC frame

462.27 sqm 1004 464123.26

Proposed Case: DGU having 6mm thick 
solar glass on external side 

462.27 sqm 2237 1034107.30

Total increment cost Window Glazing 
Assembly

INR 569984.04 569984.04

4 HVAC
Base case- VRF-EER 3.05 609.00 ton 53000.00 32277000.00
Propose case- VRF-EER 3.5 557.00 ton 59000.00 32863000.00
Cost Saving in HVAC System INR 586000.00 586000.00

5 Lighting
Basecase: Lighting Load 8403 Nos 150 1260378.067
Proposedcase: Lighting Load 17853 Nos 150 2677996.283
Cost Saving in Lighting System INR 1417618.216 1417618.22

5
Roof Top Solar PV Panel                                    
25% of roof area or 1% of Peak 
Demand or Connected Load

7 kW 48042 3,36,294.00 3,36,294.00

6
Occupancy control in all toilets and 
rooms except common areas (Approx)                                            
as per drawing

0 Nos. 3090 0.00 0.00

Total cost INR 68,84,426.57
 

Add 10% for miscellaneous items 688442.66
Total 7572869.23

Add GST @ 12% 908744.31
Total additional cost for ECBC compliance INR 8481613.54

S. No. Case kWh/Year
1 Base Case 1674277
2 Proposed Case 1422988
3 Renewable Energy Generation Zone 10133

Total Annual Energy Savings 261422
Total Saving in Cost (INR) @ 8.5 2222087
Payback Period (Years) 3.8

Note: For Both case Red Brick has been taken so no extra cost will be incremented

Note: For Both case RCC slab has been taken so no extra cost will be incremented

Note: For Both case Single glazed unit has been taken so no extra cost will be incremented
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ECBC COMPLIANCE FORMS  

ECBC Compliance Forms are placed at Annexure -4. 

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 
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Proposed case 
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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: 

Building at Sector-16, Faridabad 

Date 

For Building Department 
Use 

Project Built-up Area [m2]: 34396.3 
 

Project Above-grade Area [m2]: 34396.3 

Project Conditioned Area [m2]: 12039.8 

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 0.85 

 
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   



 
ECBC Compliance Report 

   

63 
 

   

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   

 

  


