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“The European economy is in a recovery phase. Emerging countries such as Turkey, Middle East 

and Africa, despite the current geopolitical risks, are quite promising markets in a medium to 

long term. Different regulations related to F-gas phasedown or energy efficiencies are coming 

into effect, providing us a lot of opportunities to demonstrate our leadership in the industry, 

for example, in advanced consultation skills around LEED or BREEAM certifications.” 

Mr. Masatsugu Minaka – President Daikin Europe N.V. 
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Foreword 

This booklet is designed to get insight in projects which require a green building certification such as LEED and BREEAM. We see 
the demand for building certification ever increasing in EMEA region. The reason why people are valuing this more and more is 
simple: 

• Investor: Rent increase (3,5%↑), Building value (7,5%↑), Occupancy (3,5%↑), Operating Cost (3,5%↓) 
• Engineer: Using of a guideline incorporating international best practice. 
• Tenant: Objective rating on air quality, energy cost, healthiness of the building, surrounding facilities.  

But the most compelling argument which we hear is the clear green image, green branding of international organisations and 
reducing ecological footprint.  

With this knowledge in mind, DENV wanted to give some clear guideline in how to handle these projects, which are slightly 
different than projects without green building certification. The manual can be divided in 4 sections.  

1. Background BREEAM/LEED information for the internal Daikin employee (see page 4) 
2. Summary of Daikin (VRV) benefits which are interesting for BREEAM/LEED projects. (see page 13) 
3. In depth explanation how Daikin can contribute towards a BREEAM project. (see page 28) 
4. In depth explanation how Daikin can contribute towards a LEED project. (See page 59) 
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Part 1:  

 

          

 

Introduction into BREEAM & LEED.  
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Introduction, what is a green building?  

This booklet is designed to get insight in projects which require a green building certification such as LEED and BREEAM. More in 
particular how these certifications influence the design process of HVAC equipment. It will also introduce the BREEAM/LEED 
expert and his role in the design process. In the last section of this manual, we provide technical materials which are aimed to 
support the certification expert in his goal to maximise the accreditation score.   

 
What is a green building? Green buildings are carefully designed, built and operated to increase positive impact on our 
surroundings and environment. They deliver many benefits ranging from the reduction of energy resources to improvements in 
the quality of life of their occupants.   
These buildings also incorporate various features which allow them to adapt to a changing environment over the course of their 
duration of life. There are a number of specific characteristics which can make a building sustainable, including: 

 

 

 

 

 

 

 

 

 

 

 

  

• Use of renewable energy, such as solar energy 

 

• Good indoor environmental air quality              
 

 

• Consideration of the environment in design, 
construction and operation 

 

• A design that enables adaptation to a changing 
environment. 

• Efficient use of energy, water and other resources. 

 

• Pollution and waste reduction measures, and the 
enabling of re-use and recycling. 

 

• Use of materials that are non-toxic, ethical and 
sustainable 

 

• Consideration of the quality of life of occupants in 
design construction and operation. 
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BREEAM and LEED overview 

 
Accreditation systems for measuring the environmental performance of buildings have been around for at least 20 years. They 
have been instrumental in driving innovation regarding sustainability issues within the construction industry. By using a single 
„rating‟, certification encompasses an umbrella of issues which might otherwise be individually dropped or missed.  
BREEAM and LEED are the two most widely recognised environmental assessment methodologies used globally in the 
construction industry today. Each has different strengths and weaknesses, with differing philosophies and business models. 
Generally it is not straightforward to compare the two. What might be applicable in one assessment method might not be 
relevant in another. Nevertheless you will notice that many similarities exist. Both are consensus-driven organisations with 
committee-based development.  

 

In Europe, both LEED as BREEAM are well-represented, it is however very difficult to identify the largest organisation because this 
is very country dependant information. This is due to several factors. E.g: 

• Local initiatives 
• # of experts in the market 
• Foreign investments eg. American or UK investments 

Countries where BREEAM is most represented: United Kingdom, The Netherlands, France, Poland, Sweden, Central Europe 
Countries where LEED is most represented: Italy, Germany, Sweden, Turkey, Spain, Ireland, Central Europe 

Drivers to invest in BREEAM/LEED certification: 

• Investors want to have an objective building rating scheme.  
• Tenants rather rent an office in a certified building which has lower consumption and larger focus on indoor air quality 
• Private sector companies –some developers have set voluntary minimum rating for all new buildings  
• Public Sector –a minimum BREEAM rating for all new buildings and refurbishments can be in place 
• Legislation & Planning –e.g. some local planning authorities require BREEAM pre-assessments 

1 Historic background  
BREEAM: Building Research Establishment Environmental Assessment Method (BREEAM) is a subsidiary of BRE and was first used 
in 1990 in UK. They were originally a government funded research body but are now private. Their headquarter is based in 
Watford UK,  
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LEED: The Leadership in Energy and Environmental Design (LEED) Green Building Rating System, developed by the U.S. Green 
Building Council (USGBC), is a national non-profit membership body. It is consensus-driven with committee-based reviews. 

  

2 Rating system 
The BREEAM rating system indicates the certification score as a percentage. The LEED rating system indicates the certification 
score as a point based rating with a total of 100 points.  
In order to get an Outstanding or Platinum certificate, certain mandatory credits need to be achieved. The investment cost to 
obtain this highest level of certification is quite high. Most investors are aiming to reach Excellent or lowerw. As can be seen in the 
table below, this is already the market best practice.  
 
Note: Daikin does obtain values which are allowing investors to reach Outstanding/Platinum level. In order to reach this, they 
need to further invest in many other (non HVAC related) credits like for example installing bicycle rack facilities.  
Also, the credits provided by Daikin are not expensive in comparison with other potential credits.  

BREEAM International New 
Construction 2016 
Certification score 

% score % of buildings LEED (2009) v4 for Building 
Design and Construction 
Certification score 

Out of 100 
points 

OUTSTANDING ≥ 85 Top 1 % Platinum 80 points and 
above 

EXCELLENT ≥ 70 Top 10 %  Gold 60-79 points 
VERY GOOD  ≥ 55 Top 25 %  Silver 50-59 points 
GOOD ≥ 45 Top 50 % Certified 40-49 points 
Pass ≥ 30 Top 75 %    

 

3 Relevant categories 
In “BREEAM International New Construction 2016” there are 10 different categories as can be seen below, whereas in “LEED 
(2009) v4 for Building Design and Construction” there are only 7.  All these categories have a relevant importance and every 
category has a certain amount of credits which can be earned. For BREEAM, the highest importance is given to “Health and 
Wellbeing” and “Energy” (15%) while for LEED this is “Energy and Atmosphere” (35%). 

BREEAM International New 
Construction 2016  
Categories 

Percentage of total LEED (2009) v4 for Building 
Design and Construction 
Categories 

Points of total 

Management (Man) 12 % Sustainable Sites (SS) 26 points 
Health and Wellbeing (Hea) 15 % Water Efficiency (WE) 10 points 
Energy (Ene) 15 % Energy and Atmosphere (EA) 35 points 
Transport (Tra) 9 % Materials and Resources 

(MR) 
14 points 

Water (Wat) 7 % Indoor Environmental 
Quality (IEQ) 

15 points 

Materials 13,5 % Innovation in Design (ID) 6 points 
Waste 8,5 % Regional Priority (RP) 4 points 
Land Use and Ecology (LE) 10 %       Total 100 Base points + 6 

(ID) + 4 (RP) points 
Pollution (Pol) 10 %    
Innovation (Inn) 10 %   
      Total 100 % + 10 % Innovation 

credits 
  

 

BREEAM LEED 
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4 Difference with non-certified project 
In addition, the building has a pre- and post-construction score. During the pre-construction phase, a certain amount of credits 
are planned to be achieved by the BREEAM expert (Accredited Professional). After submittal to BRE, this is being reviewed by a 
BREEAM assessor who will give the project a Pre-construction certificate. Post-construction, the AP will re-evaluate all credits and 
resubmit this towards BRE. Then, again, the BREEAM assessor will give a Post-construction certificate. This score can be lower 
than originally anticipated due to not achieving some credits.  

• Budget did not allow targeting certain credits. 
• Evidence was insufficient to claim the credit. 
• Certain timing was not achieved. 

 

Ideally, all credits targeted by the certification expert are achieved, this to avoid lowering the eventual certification. This is also 
why projects keep a small buffer of credits to maintain their original score even if they do not succeed to obtain all targeted 
credits.  

 

 

  

Pre-construction by AP
76 % 

Excellent

Pre-construction reviewed 
by assesor 

75 % 
Excellent

Post-construction by AP
75 % 

Excellent

Post-construction reviewed 
by assessor

74 % 
Very Good
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5 Strategies for affiliates for certified projects 

5.1.1 How to follow up of certified projects? 

To support BREEAM projects it is very important that the entire sales force is aware of what BREEAM is, this does not mean 
everybody is an expert, but rather that everybody has a clear notion how Daikin distinguish itself. Having inhouse expert who can 
give further technical assistance afterwards is key.  

How to organise this.  

› Step 1: Appoint somebody in the organisation to give support on BREEAM project. 
› Step 2: Train affiliate sales force to be aware on how Daikin delivers BREEAM/LEED/WELL support.  
› Step 3: Visits, visits, visits. Only by visiting investors, BREEAM/LEED experts in your local territory Daikin can become the 

preferred partner for certification schemes.  
› Step 4: Mark all BREEAM projects as such in CRM/SAP e.g. add BREEAM, LEED or WELL in the project description.  
› Step 5: Check this list regularly and monitor on what support is required. 

 

Case study: 
Affiliate DANL 
Trained All commercial functions within DANL 
BREEAM expert Chris Van Veldhuizen (Consulting Sales Engineer). The BREEAM expert can be considered like a “controls 

tower” , somebody who can support for specific certification questions and who gives the customer extra 
confidence that he will “land safely”. 

Result Because everybody involved Chris and he did active visits to BREEAM, DANL is able to clearly distinguish 
towards clients, consultants and investors. This results in more than 40 projects with an average value of 
more than 110000 EUR. 

 

5.1.2 How to get to know the BREEAM expert network? 

HVAC consultants versus BREEAM/LEED experts (AP):  

For long-time Daikin is working together with the HVAC consultants to optimise building systems. This relationship between 
consultants and Daikin Consulting sales is very important for both. On one side it gives the consultant the necessary detailed 
information, on the other hand it allows Daikin to know the exact necessities for project which are in the design phase. During the 
design phase there are many stake holders in the project team such as, architects, acousticians, consultants, contractor.   
More and more the project team also includes a certification expert. This expert will assess the project against the certification 
categories in order to maximise the certification score. Typically he is involved from the very beginning. Even before an HVAC 
consultant starts working on the project.  
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How to find BREEAM/LEED AP’s:  

Although he does not have much influence on the HVAC choice, he sets out the targeted credits/points and writes a guideline. A 
HVAC consultant afterwards will use this guideline and will have to reach these targets. Thus the better the BREEAM expert is 
aware of our products and what they can achieve (or what they can’t achieve) the better our system will fit to the project’s needs 
and the higher our chances to win.  

 

 BREEAM LEED 
Step 1 All BREEAM accredited professionals are listed on the 

online portal “Greenbooklive” 
http://www.greenbooklive.com/ 

 

 
 

All LEED accredited professionals are listed on the online portal 
“usgbc” 
https://www.usgbc.org/people 
 

 

Step 2 Click on the link “Search GBL” to enter the search 
possibility of the database. 
 

 
 

Activate the smartfilters  for people. Then click “LEED 
Professionals” => “LEED AP BD+C”  
 

 
 

Step 3 Search for all experts in your region. A lot more is listed 
in this portal. Eg all Buildings which are 
certified/Accredited professional/BES6001/… are also 
possible to find.   
Example: 
Country: eg. France 
Product/Person/Name/Building: Accredited Professional 
 

 
 

Search for your territory by changing the filter from “Name 
contains” to “Country contains”. Then search for your country 
 
 
Example: 
Country: eg. Italy 
 
 
 

 
 
 

http://www.greenbooklive.com/
https://www.usgbc.org/people
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Step 4 Click on the name for more contact information such as 

telephone number, e-mail address or contact AP via 
your network or Linkedin. 
 

 
 

Click to find more information or contact AP via your network or 
Linkedin. 
 
 

 

Step 5 Host small information session where you explain the 
benefits of using Daikin and how their project can  have 
more credits and how we provide evidence. Eg. 

- BES6001 certified VRV equipment 
- Low refrigerant quantity to achieve 1 credit 

thanks to low DELC value 
 

Host small information session where you explain the benefits of 
using Daikin and how their project can  have more credits and 
how we provide evidence. Eg. 

- Efficiency values 
- Additional information. 
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5.1.3 How to find all information? 

BREEAM specific information 

• BREEAM manuals   http://www.breeam.com/technical-standards 
› New construction   https://www.breeam.com/new-construction 
› Refurbishment and Fit-out  http://www.breeam.com/refurbishment-and-fit-out 
› Communities   http://www.breeam.com/communities 
› In-Use    http://www.breeam.com/in-use 
› Infrastructure   http://www.breeam.com/infrastructure 

(Manuals on Data Centres, Education, Healthcare, Industrial, Mixed Use, Office, Residential, Retail, Other Buildings) 

• BREEAM Experts   http://www.greenbooklive.com/search/advancedsearch.jsp 
 

• Registered projects   http://www.gbig.org/ 
      http://www.greenbooklive.com/search/advancedsearch.jsp 
 

• BES 6001    http://www.greenbooklive.com/search/scheme.jsp?id=153 
 

• BREEAM International Partners 
› UK     › USA www.breeamusa.com 
› Netherlands www.breeam.nl  › Spain www.breeam.es 
› Norway  ngbc.no/bream-nor  › Sweden www.sgbc.se/om-breeam-se-meny 
› Germany  www.breeam.de  › Austria www.breeam.at 
› Switzerland www.breeam.ch 

LEED specific information 

• LEED manuals   https://www.usgbc.org/resources/grid/leed 
› Building design & Construction           

 https://www.usgbc.org/sites/default/files/LEED%20v4%20BDC_07.8.17_current.pdf 
› Operating & Maintenance    
› Homes    
› Interior Design & Construction 
› Neighbourhood Development        

 
• LEED Experts    https://www.usgbc.org/people/credentials/all/leed-ap-bd%2Bc 

 
• Registered projects   http://www.gbig.org/ 

      
• Country Market Brief   https://www.usgbc.org/advocacy/country-market-brief 

LEED  International roundtable partners https://www.usgbc.org/articles/leed-international-roundtable 

› Argentina  › India  › Romania  › Brazil   › Greece 
› Italia   › Russia  › Canada  › Jordan  › Pakistan 
› Spain   › Chile   › Mexico   › Sweden  › Saudi 
› Colombia  › Norway  › Turkey  ›  Finland  › SEED (Taiwan) 
› Poland  › Emirates › Korea  › U.S.  › Platinum (Hongkong and China) 
› France  › Guatemala › Panama  › El Salvador › Hungary 
› Peru  › Qatar      › Ireland  › Germany › Czech Republic 
› Switzerland › Japan  › China  › Costa Rica › Trinidad & Tobago 
› Kazakhstan   

What is a GBC? 
Green Building Council or GBC is a non-governmental independent embody which tries to implement a green certification 
process. Every country can have a national GBC eg, for Netherlands and UK they implemented BREEAM. For Italy and 
Germany they implement LEED, the LEED GBC’s advice USGBC in advancing the application of LEED rating systems 
internationally. They also act as the body under which regional LEED manuals are developed. 

 

 

http://www.greenbooklive.com/search/scheme.jsp?id=153
http://www.breeamusa.com/
http://www.breeam.nl/
http://www.breeam.es/
http://www.sgbc.se/om-breeam-se-meny
http://www.breeam.de/
http://www.breeam.at/
https://www.usgbc.org/resources/grid/leed
https://www.usgbc.org/advocacy/country-market-brief
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Part 2:  

VRV Benefits for LEED/BREEAM 

 

20 reasons why VRV is unique in the market 
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1 VRV Benefit: Providing Flagship technology: Variable Refrigerant Temperature 
 Daikin’s VRVIV system automatically adjusts the VRV system to match individual building and climate needs. Pre-set modes allow 
users to choose the required balance between comfort and efficiency. Using this weather-dependant control, the VRT intuitively 
adjusts refrigerant temperatures to match the actual temperature and capacity needed at all times. In addition to offering total 
comfort, this also drastically reduces operational running costs. Because of system matches the actual capacity needed, it will run 
99% of the time in partial load conditions, effectively having a lower noise than published. 

 
Publication    
Delivering cleaner air, carbon savings and lower costs for property owners with heat pumps 
Study done by WSP, one of the world’s leading engineering professional services consulting firms. 

› http://www.wsp-pb.com/PageFilesn/83555/WSP_Carbon%20Free%20Heating%20and%20Cooling.pdf 
Understanding the Impact of Variable Refrigerant Temperature Controls on Energy Efficiency and Occupant Comfort 
Study done by Optimized Thermal System, specialised consulting firm. 

› https://www.optimizedthermalsystems.com/images/pdf/about/Understanding_the_Impack_of_VRF_Controls_on_Ener
gy_Efficiency_and_Occupant_Comfort.pdf 

*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(VRV can reach BREEAM Outstanding lvl) 
   Health & Wellbeing 04: Thermal Comfort (1 credit) 
  Pollution 05: Reduction of noise pollution (1 credit) 
*LEED:   Energy: Optimize Energy Performance (Up to 18 points) (VRV can reach LEED Platinum lvl)  
  Indoor Environmental Quality: Thermal Comfort (1 point) 
  Indoor Environmental Quality: Acoustic Performance – background noise/site exterior noise (1 point) 
 

2 VRV Benefit: Creating both individual and centralised controls 

  

Users require 24/7 individual control of air 
conditioning via wired remote controllers. This helps 
to promote energy savings by allowing them to 
precisely turn on/off individual units. All air 
conditioning units can also be controlled with Daikin’s 
intelligent Touch Manager. This centralised controller 
manages scheduled operations for corridor zones and 
prevents energy wastage.  
Temperature can also be managed within precise 
temperature ranges. 

*BREEAM: Energy 02: Energy Monitoring (2 credits)    
   Health & Wellbeing 04: Thermal Comfort (1 credit) 
*LEED:   Energy & Atmosphere:  Advanced Energy Metering (1 point)  
  Indoor Environmental Quality: Thermal Comfort (1 point) 

 

3 VRV Benefit: Geothermal connection 
Use of Geothermal Heat Source VRV (watercooled 
VRV) can be installed with both air- and water-heat 
sources, giving it the flexibility to handle a wide range 
of applications and conditions. Heat pump type 
systems perform operation by transporting heat 

Geothermal cooled water loop  Air Cooled water loop 

http://www.wsp-pb.com/PageFilesn/83555/WSP_Carbon%20Free%20Heating%20and%20Cooling.pdf
https://www.optimizedthermalsystems.com/images/pdf/about/Understanding_the_Impack_of_VRF_Controls_on_Energy_Efficiency_and_Occupant_Comfort.pdf
https://www.optimizedthermalsystems.com/images/pdf/about/Understanding_the_Impack_of_VRF_Controls_on_Energy_Efficiency_and_Occupant_Comfort.pdf
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between indoor and outdoor units. With air-to-air 
systems, this heat is discharged to the outdoor air 
while with water-to-air systems, it is discharged to 
cooling towers, ponds, rivers and the ground.  

 
 

   
*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(VRV can reach BREEAM Outstanding lvl) 
 *LEED:  Energy: Optimize Energy Performance (Up to 18 points) (VRV can reach LEED Platinum lvl) 

   

4 VRV Benefit: High Efficiency during Partial Load Operation 

 

Partial load operation refers to operation with a load of 
less than 100%. It usually occurs when there is only a 
small difference between the outdoor temperature and 
air conditioner’s set temperature. This type of operation 
accounts for approximately 90% of the annual running 
time of air conditioning units. To boost efficiency during 
these periods, VRV systems feature DC Inverter 
technology such as our Reluctance DC motor. 
Compressors are core components and their 
performance is directly linked to the motor. For this 
reason, the control logic is varying the evaporation 
temperature of refrigerant, depending on heat load. 

*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(VRV can reach BREEAM Outstanding lvl) 
*LEED:  Energy: Optimize Energy Performance (Up to 18 points) (VRV can reach LEED Platinum lvl) 

 

5 VRV Benefit: Independent Control and Set Point Restriction 
Users can individually operate units from local wired remote controllers. At the same time, centralised control functions allow 
them to be operated from the building management system, via Daikin’s BACnet interface. The three control logics are 
effective for facility management, particularly the reduction of electricity wastage. 
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*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(up to BREEAM Outstanding lvl) 
*LEED  Energy and Atmosphere: Optimize Energy Performance (Up to 18 points) (up to LEED Platinum lvl) 

 

6 VRV Benefit: Compact outdoor units 
Water-cooled VRV IV outdoor units feature a height less than 1,000 mm and can be installed inside. Their compact, lightweight 
design allows them to be easily installed in buildings with limited space or in underground malls. The units can also be triple-
stacked for installation on individual floors. This prevents the use of excessive roof space and potential sound noise.  

  
*BREEAM: Pollution 05: Reduction of noise pollution (1 credit) 
*LEED:  Indoor Environmental Quality: Acoustic Performance – background noise/site exterior noise (1 point) 
 

7 VRV Benefit: Daikin remains ahead of F-gas regulation targets for 2030 A/C 
market 

Daikin is using refrigerants which have zero impact on the ozone layer.  Furthermore, Daikin is working on new ways of reducing 
environmental impact in its numerous R&D centres. For example, in its brand new Technology and Innovation Center which 
received LEED Platinum Certification. 

 
*BREEAM: Pollution 01: Impact of refrigerants – Ozone depleting potential (ODP)  (1 credit) 
*LEED  Energy and Atmosphere: Fundamental Refrigerant Management (prerequisite: in order to achieve other 
credits, this prerequisite has to be achieved)  
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8 VRV Benefit: 45% Energy Savings Compared to Chillers to achieve LEED 
Platinum (or BREEAM Outstanding) 

Case study: Eldorado tower (project by Daikin McQuay 
Brazil) was carefully designed to achieve high 
environmental performance. Due to its size, the investor 
had originally intended to install a chiller air conditioning 
system. However, it reconsidered this approach after 
reviewing electricity costs as well as maintenance and 
technical requirements. Fortunately, Daikin was able to 
demonstrate the many advantages provided by VRV, 
including enormous energy savings of more than 45% 
compared to chiller systems. VRV also offered major space 
savings, faster installation and expert after-sales service 
courtesy of Daikin McQuay Brazil. 

 

*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(up to BREEAM Outstanding lvl) 
*LEED  Energy and Atmosphere: Optimize Energy Performance (Up to 18 points) (up to LEED Platinum lvl) 

 

9 VRV Benefit: Low Starting Current 

 

 Case study: Stoller Winery (Project by Daikin USA) enjoys a 
warm climate which is ideal for grapes. However, with 
temperatures approaching 40°C in summer, it can be 
challenging for people. VRV provides maximum comfort under 
these conditions while maintaining extremely low energy 
consumption. Its low starting current is also a key advantage 
due to the use of a solar energy system. 

*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(up to BREEAM Outstanding lvl) 
*LEED  Energy and Atmosphere: Optimize Energy Performance (Up to 18 points) (up to LEED Platinum lvl) 

 

10 VRV Benefit: minimal impact of refrigerants 
A Daikin system contains the lowest amount of refrigerant (R410A) in the market in comparison with other vrf brands. This has a 
positive impact on the “Direct effect life cycle 𝑪𝑪𝑪𝑪𝟐𝟐” value. This value is being used to compare the 𝑪𝑪𝑪𝑪𝟐𝟐 impact of a system on the 
environment. Although VRF equipment has slightly higher refrigerant amount than chiller equipment, “Direct effect life cycle 
𝑪𝑪𝑪𝑪𝟐𝟐” is comparable. In other words the number of credits/points is maximized.  
Daikin Europe NV has taken responsibility in the constant decrease of refrigerant leakage. Through recovery, production, 
installation and maintenance the leakage potential is minimised. For more information please visit: 
http://www.daikin.com/csr/environment/activity/02.html. 

 
*BREEAM: Pollution 01: Impact of refrigerants – Impact of refrigerants  (up to 2 credits) (usually 1 credit) 
*LEED  Energy and Atmosphere: Fundamental Refrigerant Management (1 point) 
 

http://www.daikin.com/csr/environment/activity/02.html
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11 VRV Benefit: Refrigerant leak detection  
With the Daikin system, if low pressure is detected (a refrigerant leak) as detected by the low pressure switch opening, the system 
faults, the compressor stops and valves close, thus containing the remaining refrigerant in a particular leg of pipework or piece of 
equipment.  
Remark: There is much ambiguity regarding refrigerant leak detection and often depends from assessor to assessor. Another 
factor why we do not actively promote this is cost. While technically, it can be done, the cost of extra equipment and control 
equipment makes it less interesting. 
Case study: BREEAM Excellent office building, for Gerard Schroder the choice for this system was an easy one: ‘As far as I’m 
concerned, with the VRV Heat Recovery system, Daikin has the Rolls Royce in heat pump technology. If you want to build a 
sustainable office building, there really is no other alternative. 
’Park Phi – see pictures 

   
 

12 VRV Benefit: Proven cost effective building occupation 
Case study: Velocity’s (project by Daikin UK) strong eco-credentials provide it with significant occupation cost savings compared 
to standard UK office buildings. The graph below shows the difference in annual energy consumption between Velocity and the 
CIBSE1 “Typical Office” and “Typical Office Good Practice” benchmarks. The Typical Office Good Practice benchmark applies to 
facilities built between 2006 and 2010. 

 
*BREEAM: Energy 01: Reduction of Energy use and carbon (Up to 15 credits)(up to BREEAM Outstanding lvl) 
*LEED  Energy and Atmosphere: Optimize Energy Performance (Up to 18 points) (up to LEED Platinum lvl) 

 

13 VRV Benefit: Save space for other utilities 
With water-cooled VRV, compact outside units can be installed on each floor. This avoids the installation of a large machine 
room for  chiller air conditioning system in the basement. This area can be used for parking purpose creating more free space 
like for example green areas. Which prevents urban heat island effect 
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*BREEAM: Transport 04: Maximum car parking capacity (up to 2 credits)  
 *LEED:   Sustainable sites: Heat Island Reduction (1-2 points)  

 

14 VRV Benefit:  Achieving Further Energy Savings with intelligent Touch 
Manager 

Daikin’s intelligent Touch Manager is an advanced multi-zone controller that provides the most cost-effective way to control 
and monitor VRV systems. It covers building equipment including lighting, pump, keycard switch and sensors. Daikin monitors 
energy consumption trends for all equipment. Energy consumption trends can be easily understood by using the iTM. Users can 
identify air conditioning units which are suspected of overcooling or operating in unoccupied rooms. This also provide support 
in formulation and verification of energy-saving measures to ensure advanced energy management.  

 
*BREEAM: Energy 02: Energy Monitoring (2 credits)    
*LEED:   Energy & Atmosphere:  Advanced Energy Metering (1 point)  
 

15 VRV Benefit: Aftercare & Seasonal commissioning 
Daikin is the n° 1 HVAC company worldwide. This, we thank to our Japanese philosophy of continuous improvement our products 
excels. Easiness of commissioning and guiding documentation are only some of our strengths.  
Careful attention is given to the VRV system when commissioning all systems. Optimisations is often required for HVAC systems 
whether is under full load conditions, i.e. heating in winter , cooling and ventilation equipment in summer. Also Daikin can 
provide 1 point of contact which makes coordination of aftercare much more straightforward.  
Global company, local presence 
You will find Daikin affiliates and partners in almost every European country. These local teams deliver manufacturer services in 
your local language. Nevertheless, they are all part of Daikin’s worldwide service network. 
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     Service manuals        Technical data     Operation Manuals     Simple self diagnostic documentation  
*BREEAM: Management 05: Aftercare (3 credits)    
  Management 04: Commissioning and handover (4 credits) 
*LEED:   Energy & Atmosphere:  Enhanced commissioning (6 points)  
 

16 VRV Benefit: Automatic Control Systems 
Automatic control refers to the ability to customise and 
schedule operations such as start-up and shutdown based 
on how users actually apply air conditioning. This 
technology helps to optimise operation and cut wastage 
while maintaining comfort and further increasing 
efficiency. 

 
*BREEAM: Energy 02: Energy Monitoring (2 credits)    
*LEED:   Energy & Atmosphere:  Fundamental Commissioning and Verification required (1 point)  

 

17 VRV Benefit: Optimal acoustic environment   
 

All indoor units are tested extensively in line with European legislation EN3744 to 
assure low acoustic levels. In comparison with chillers, Daikin can offer a smaller 
indoor unit capacity class. This had a positive effect on the sound power and sound 
pressure values E.g. hotel rooms.  
Sound levels are listed for each indoor unit in Daikin’s data books, general 
catalogue or on our website. Cross referencing the noise restrictions to Daikin 
indoor units shows, apart from a few exemptions, all units are compliant. 

 
*BREEAM: Health and Wellbeing 05: Acoustic performance (4 credits)   
 *LEED:   Indoor Environmental Quality:  Acoustic Performance (1 point)  

 

18 VRV Benefit: BES 6001 certified VRV/Sky Air/heating equipment  
Daikin achieved BES6001 certification for all it”s VRV material in Europe, not only to demonstrate our commitment to the 
principles of responsible sourcing but also to help key people achieve more BREEAM credits and thus achieve higher rating 
levels. (see “Locations table and use categories: 9. Building services” & “Material categories: 3. Metal /8. Plactic, polymer, resin, 
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paint, chemicals and bituminous). 

 

Daikin Europe N.V. 
Ostend factory 

performance rating: Very 
good 

 
 

 

Daikin Industries Czech 
Republic s.r.o – 
Pilzen Factory 

Performance rating: 
Good 

 

More information on our BES 6001 certification can be found on www.greenbooklive.com. Certification numbers are: 
› RS0032(http://www.greenbooklive.com/pdfdocs/respsourcing/RS0032.pdf)  
› RS0038 (http://www.greenbooklive.com/pdfdocs/respsourcing/RS0038.pdf) 

Other interesting documentation: 
› http://www.greenbooklive.com/filelibrary/responsible_sourcing/KN4701_Responsible_sourcing_v2.pdf  
› http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http://www.coolingpost.com/world-

news/daikin-meets-responsible-sourcing-standard/ 
› http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http://www.coolingpost.com/world-

news/daikin-meets-responsible-sourcing-standard/ 
› https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html  
› https://www.bre.co.uk/news/Daikin-achieves-world-first-with-responsible-sourcing-rating-for-air-conditioning-units-1142.html 

*BREEAM: Materials 03: Responsible sourcing of construction (up to 4 credits, Daikin contributes +/- 1 credit) 
*LEED:  / 
 

19 VRV Benefit: VRV-cloud  
VRV Cloud is one of Daikin’s intelligent remote monitoring services, operating on the i-Net platform. It is a smart visualisation 
tool that employs a cloud server to simulate and analyse your VRV’s operating data. It does more than just track temperature 
and energy use: it sets annual targets, warns you when you exceed your projected usage, and works with you to manage 
power consumption.  

 
*BREEAM: Energy 02: Energy Monitoring (2 credits)    
*LEED:   Energy & Atmosphere:  Advanced Energy Metering (1 point)  
 

20 VRV Benefit: Most advanced centralised controller for medium sized buildings  
Daikin newest intuitive and user friendly advanced centralised controller. The concept lends itself ideally for multi-site 
applications in order to benchmark the energy consumption of different installations at different locations.  

http://www.greenbooklive.com/
http://www.greenbooklive.com/pdfdocs/respsourcing/RS0032.pdf
http://www.greenbooklive.com/pdfdocs/respsourcing/RS0038.pdf
http://www.greenbooklive.com/filelibrary/responsible_sourcing/KN4701_Responsible_sourcing_v2.pdf
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http:/www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http:/www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http:/www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/http:/www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/
https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html
https://www.bre.co.uk/news/Daikin-achieves-world-first-with-responsible-sourcing-rating-for-air-conditioning-units-1142.html
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*BREEAM: Energy 02: Energy Monitoring (2 credits)    
*LEED:   Energy & Atmosphere:  Advanced Energy Metering (1 point) 
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Case studies 
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Best Products for BREEAM/LEED purpose 

Daikin VRV Advantages for BREEAM purpose 
Air-cooled VRV IV Heat Pump Watercooled VRV IV W+ series 
REYQ-T RWEYQ-T(B)9 

 
 

 
 
 

 
 
 
 

Energy 
Much more efficient system in comparison with chiller equipment 

Heat recovery 
COP up to 4,72 COP up to 5.94 

/  
Integrated domestic hot water preparation to save energy 

Possible to monitoring consumption of individual indoor units 
 Geothermal connection 

Health and Wellbeing 
Direct expansion equipment such as Daikin VRV gives higher comfort in comparison with traditional chilled water systems.  

Quick response to demand 
Easier thermal zoning and control 

Silent indoor units operation 
Pollution 

Avoid noise emission, lower NOx emissions, lower impact of refrigerants 
Reduction of noise pollution outside in comparison with 

chiller equipment 
Zero noise pollution thanks to installation inside or small 

technical room. 
/ Substantial lower system refrigerant quantity than Air 

cooled VRV Heat pump 
/ Compact lightweight design allows them to be easily 

installed in buildings with limited space. 
Lowest refrigerant quantity in comparison with other brands, slightly higher in comparison with chiller equipment but no 

effect on earned credits. 
/ Substantial lower system refrigerant quantity even in 

comparison with traditional VRV IV Heat recovery 
 

Materials 
Daikin VRV Equipment is compliant with BRE’s Framework Standard for Responsible Sourcing 

BES 6001 
Management 

Smooth  commissioning, professional (seasonal) commissioning  
Availability of commissioning documentation for BREEAM purpose 

Professional service offer for BREEAM projects 
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Part 3:  

 

 

Technical BREEAM evidence documentation for 

sustainability experts. 
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Daikin/BREEAM technical evidence document for 

consultants: 

5 Management 
  4. Commissioning and handover 
  Commissioning and testing schedule and responsibilities   1 credit 
   Commissioning building service     1 credit 
    Handover        1 credit 
  5. Aftercare      
   Seasonal commissioning      1 credit 

6 Health and wellbeing 
  2. Indoor air quality     
   Indoor air quality (IAQ) plan      1 credit 
   Ventilation       1 credit  
   Post-construction indoor air quality measurement   1 credit 
   Adaptability: Potential for natural ventilation    1 credit 
  4. Thermal comfort  
    Thermal modelling       1 credit 
    Adaptability for a projected climate     1 credit 
    Thermal zoning and controls      1 credit 
  5. Acoustic performance 
   Indoor ambient noise and sound insulation    1 credit 
   Reverberation times      1 credit  

7 Energy 
  1. Reduction of energy use and carbon emissions      
   Energy performance     up to  15 credits 
  2. Energy monitoring       2 credits 
   Sub metering of major energy-consuming systems   1 credit 
    Sub metering of high energy load and tenancy areas   1 credit  

10  Materials 
  3. Responsible sourcing of construction products     2 credits 

13  Pollution 
 1. Impact of refrigerants  
  Ozone depletion potential      1 credit 
  Impact of refrigerant     up to  2 credits  
 Leak detection       1 credit 
 2. NOx emissions   
  NOx emissions for all building types other than industrial  2 credits 
 5. Reduction of noise pollution       
  Reduction of noise pollution      1 credit 

14  Innovation 
 Exemplary level criteria for Aftercare (p65)     1 credit  
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Management 04: Commissioning and handover 

Category: Management 
Subcategory:  Man 04: Commissioning and handover 

Amount of credits: 4 credits 
 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence document 
describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Man 04 Commissioning and handover: Commissioning and testing schedule and responsibilities 1 credit  
 1. There is a schedule of commissioning and testing that identifies the appropriate commissioning required 

for the scope of works. The schedule includes a suitable timescale for commissioning and recommissioning 
of building services and control systems, as well as testing and inspecting the building fabric.  

2. The schedule will identify the appropriate standards that all commissioning activities will be conducted in 
accordance with. This will include national best practice commissioning codes or other appropriate 
standards, where applicable. Where a building management system (BMS) is specified, refer to compliance 
note CN3.2 on page 60 on BMS commissioning procedures.  

3. An appropriate project team member is appointed to monitor and programme pre-commissioning, 
commissioning and testing. Where necessary, this will include recommissioning activities on behalf of the 
client.  

4. The principal contractor accounts for the commissioning and testing programme, responsibilities and 
criteria within their budget and the main programme of works. The programme shall allow for the required 
time to complete all commissioning and testing activities prior to handover. 

 

Man 04 Commissioning and handover: Commissioning building services 1 credit 
 5. The commissioning and testing schedule and responsibilities credit is achieved.  

6. 6 For complex building services and systems, a specialist commissioning manager is appointed during the 
design stage (by either the client or contractor)with responsibility for:  

7. 6.a Undertaking design reviews and giving advice on suitability for ease of commissioning  
8. 6.b Providing commissioning management input to construction programming and during installation 

stages  
9. 6.c Management of commissioning, performance testing and handover or post-handover stages.  
10. 6.d For simple building services, this role can be carried out by an appropriate project team member (see 

criterion 3 above), provided they are not involved in the general installation works for the building services 
systems. 

 

Man 04 Commissioning and handover: Testing and inspecting building fabric 1 credit 
 Non Daikin credit  
Man 04 Commissioning and handover: Handover 1 credit 
 11. A building or home user guide is developed, prior to handover for distribution to the building occupiers and 

premises managers(see Relevant definitions on page 62). A draft copy is developed and discussed with 
users first (where the building occupants are known)to ensure the guide is most appropriate and useful to 
potential users.  

12. training schedule is prepared for building occupiers or premises managers, timed appropriately around 
handover and proposed occupation plans, which includes the following content as a minimum:  

13. The design intent of the building 11.b The available aftercare provision and aftercare team main contacts, 
including any scheduled seasonal commissioning and post occupancy evaluation  

14. Introduction to, and demonstration of, installed systems and key features, particularly BMSs, controls and 
their interfaces, to ensure they are fully conversant with the detailed operation of the building  

15. Introduction to the building user guide and other relevant building documentation, e.g. design data, 
technical guides, maintenance strategy, operations and maintenance (O&M) manual, commissioning 
records, log book etc.  

16. Maintenance requirements, including any maintenance contracts and regimes in place. 

 

Man 04 Commissioning and handover: Commissioning and testing schedule and responsibilities 

Man 04 Commissioning and handover: Commissioning building services 
Preventive system solution from day one You purchased the most efficient equipment available, correctly sized to match the 
building’s requirements and had experts commission it to ensure it operates optimally, as specified. You probably want to keep it 
that way. Daikin Service and our partners can help you keep your investment fit by: 

› Deploying only highly qualified Daikin staff and authorised Daikin partners for maintenance and repairs  
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› Being proactive from day one, assisting with the installation process and providing an effective commissioning  
› Taking a predictive maintenance approach  
› Using only genuine parts  
› Tailoring our Daikin service plans to suit your needs 

Daikin 
can provide a schedule of commissioning required for the scope of the HVAC work. This schedule included an overview for 
commissioning and recommissioning of HVAC and the mini-BMS, iTM. The commissioning procedure is in accordance with 
Compliance note 3.2 (CN3.2): 

› commissioning carried out when all control devices are installed, wired and functional 
› physical measurements of room temperatures, off-coil temperatures and other key parameters 
› The BMS or control installation should be running in auto with satisfactory internal conditions prior to handover 
› The occupier or facilities team is fully trained in the operation of the system 

Global company, local presence 
You will find Daikin affiliates and partners in almost every European country. These local teams deliver manufacturer 
services in your local language. Nevertheless, they are all part of Daikin’s worldwide service network. 

Offering one complete service solution tailored to your needs.  
Daikin products are as good as their name. That’s why Daikin offers a range of services that offer increased efficiency, life 
cycle economy and guaranteed satisfaction, not to mention peace of mind. At Daikin, we understand that HVAC is a big 
investment – not just for the initial installation, but also in terms of maintenance. That’s why we also want to keep your 
system running efficiently. Whether you want to talk to technical assistance, find the perfect service plan or optimise your 
system, Daikin is there for you. 

Providing sufficient documentation for your project team   
Below we show one of many forms our service engineers are using to commission the HVAC system. Furthermore we also 
can provide:  

› Installation Check   › Service Sheet   › Activity Schedule  
› Pre-Commissioning Check  › Commissioning Report  › Health Check 
› › Maintenance Reports  › Refrigerant Log Sheet 
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Man 04 Commissioning and handover: Handover 
Daikin send all the installation manuals of the equipment along with the units. Furthermore we can provide for BREEAM purpose an extensive set 
of documentation to make a user guide and to have a training schedule regarding HVAC. Some examples of documentation which we can provide 
is listed below.   

    

Service manuals Technical data Operation manuals Simple sef-Diagnosis documents 

 

Overview of functions operation manual 
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21 Management 05: Aftercare 
Category: Management 

Subcategory:  Man 05: Aftercare 
Amount of credits: 3 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence 
document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Man 05 Aftercare: Aftercare support 1 credit  
 1) There is (or will be) operational infrastructure and resources in place to provide aftercare support to the 

building occupiers, which includes the following as a minimum: 
a) A meeting programmed to occur between the aftercare team or individual and the building occupier 

or management (prior to initial occupation, or as soon as possible thereafter) to: 
i) Introduce the aftercare team or individual to the aftercare support available, including the 

building user guide (where existing) and training schedule and content 
ii) Present key information about the building, including the design intent and how to use the 

building to ensure it operates as efficiently and effectively as possible. 
b) On site facilities management training, to include a walkabout of the building and introduction to and 

familiarisation with the building systems, their controls and how to operate them in accordance with 
the design intent and operational demands 

c) Initial aftercare support provision for at least the first month of building occupation, e.g. on site 
attendance on a weekly basis to support building users and management (this could be more or less 
frequent depending on the complexity of the building and building operations) 

d) Longer term aftercare support provision for occupants for at least the first 12 months from 
occupation, e.g. a helpline, nominated individual or other appropriate system to support building 
users and management. 

2) There is (or will be) operational infrastructure and resources in place to coordinate the collection and 
monitoring of energy and water consumption data for a minimum of 12 months, once the building is 
occupied. This is done to facilitate analysis of discrepancies between actual and predicted performance, 
with a view to adjusting systems or user behaviours accordingly. 

 

Man 05 Aftercare: Seasonal commissioning 1 credit 
 3) The following seasonal commissioning activities will be completed over a minimum 12-month period, 

once the building becomes substantially occupied: 
a) Complex systems - Specialist Commissioning Manager: 

i) Testing of all building services under full load conditions, i.e. heating equipment in midwinter, 
cooling and ventilation equipment in midsummer, and under part load conditions (spring and 
autumn) 

ii) Where applicable, testing should also be carried out during periods of extreme (high or low) 
occupancy 

iii) Interviews with building occupants (where they are affected by the complex services) to identify 
problems or concerns regarding the effectiveness of the systems 

iv) Recommissioning of systems (following any work needed to serve revised loads), and 
incorporating any revisions in operating procedures into the operations and maintenance 
(O&M) manuals. 

b) Simple systems (naturally ventilated) - external consultant or aftercare team or facilities manager: 
i) Review thermal comfort, ventilation, and lighting, at three, six and nine month intervals after 

initial occupation, either by measurement or occupant feedback 
ii) Take all reasonable steps to recommission systems following the review to take account of 

deficiencies identified and incorporate any relevant revisions in operating procedures into the 
BREEAM Operation and Maintenance (O&M) manuals. 

 

Man 05 Aftercare: Post-occupancy evaluation (POE) 1 credit 
 Non Daikin credit  

 

Man 05 Aftercare: Aftercare support 
Daikin can aid to achieve this credit by bringing know-how to the table when it comes to HVAC. Training moments can be 
organised to make the transition as smooth as possible. Daikin has also software to monitor the energy consumption of HVAC 
equipment once the building is occupied. This can be assessed against what was expected. This technology is called VRV Cloud 
which is further explained below. 
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Visualise and manage consumption intell igently  
VRV Cloud is one of Daikin’s intelligent remote monitoring services, operating on the i-Net platform. It is a smart visualisation tool 
that employs a cloud server to simulate and analyse your VRV’s operating data. It does more than just track temperature and 
energy use: it sets annual targets, warns you when you exceed your projected usage, and works with you to manage power 
consumption. 

Daikin’s solution for hands-on energy management is simple to use and set up. VRV Cloud interface offers different ways to 
evaluate or monitor building energy, target energy use, compare overall energy use between locations or analyse operations. It’s 
accessible online – anytime and anywhere, which means you are always in control. 

Who benefits from VRV Cloud? 
VRV Cloud’s analysis tools put you in the driver’s seat, whether you’re managing just one location or multiple sites. It provides 
remote monitoring for all your VRV energy and operation data and suggests how you can reduce costs and increase efficiency. 
Single-site facility managers can: 

› Track overall site energy usage, by location 
› Monitor energy data on a yearly, monthly and daily basis 
› Identify areas where energy is wasted, such as unnecessary heating or cooling at night 
› Convert data into various forms for ease of use (e.g., per kWh/m, per euros, per CO2 kg) 
› Set and change heating and cooling points, alarms, etc. (iTM Link)  
› Monitor the system online 24/7  

Multiple-site facility managers can also:  

› Display site size in metres, making it easy to compare multiple sites  
› Show overall site energy usage (VRV, lighting, etc.) for one or more locations  

Because VRV Cloud is always on duty, you can focus on your core business. It also enables building owners to check data on 
selected sites or groups and compare multi-building energy data.  

VRV Cloud means added value  
VRV Cloud allows customers to self-manage and determine where operations can be optimised. It provides a realistic target for 
annual energy consumption, with savings as high as 15%!  

› You plan your annual energy target  
› The cloud server monitors and checks the progress of your plan  
› If action is needed, the cloud server lets you know  
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Base your annual energy target on customer experience – that is, using the previous year’s energy bill to set a target – or let the 
program recommend an annual energy target using stored data from one year of energy usage. Naturally, you are in control: 
adjust your settings or your target at any time.  

Packaged concept  
Since VRV Cloud is a service that works on the i-Net platform, Daikin’s intelligent monitoring system, no additional wiring or 
sensors are required; once the VRV control is installed, you can start monitoring straight away. Start-up is fast, easy and costs less 
than installing a Building Energy Management System (BEMS). If you’re ready to take control of your system and start saving now, 
contact Daikin today to find out how VRV Cloud can help you. https://my.daikin.eu/content/dam/document-
library/catalogues/Service_Product%20catalogue_ECPEN17-540_English.pdf 

 

Man 05 Aftercare: Seasonal commissioning 
The commissioning manager needs to commission all complex systems such as HVAC systems. Daikin can assist in all testing of all 
building services under full load conditions, i.e. heating equipment in midwinter, cooling and ventilation equipment in 
midsummer, and under part load conditions (spring and autumn) 

 testing of all building services under full load conditions, i.e. heating equipment in midwinter, cooling and ventilation 
equipment in midsummer, and under part load conditions (spring and autumn) 

 Where applicable, testing should also be carried out during periods of extreme (high or low) occupancy 
 Interviews with building occupants (where they are affected by the complex services) to identify problems or concerns 

regarding the effectiveness of the systems 
 Recommissioning of systems (following any work needed to serve revised loads), and incorporating any revisions in 

operating procedures into the operations and maintenance (O&M) manuals. 

Global company, local presence 
You will find Daikin affiliates and partners in almost every European country. These local teams deliver manufacturer services in 
your local language. Nevertheless, they are all part of Daikin’s worldwide service network. 

Optimal commissioning 
Preventive system solution from day one You purchased the most efficient equipment available, right sized it to match the 
building’s requirements and had experts commission it to ensure it operates optimally, as specified. You probably want to keep it 
that way. Daikin Service and our partners can help you keep your investment fit.  
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22 Health and wellbeing 05: Acoustic performance 
Category: Health and wellbeing 

Subcategory:  Hea 05: Acoustic performance 
Amount of credits: 2 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence 
document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Hea 05 Acoustic performance: Prerequisite Prerequ

isite 
 1) A suitably qualified acoustician (SQA) (see Relevant definitions) is appointed by the client at the 

appropriate stage in the procurement process (but no later than completion of outline design) to provide 
early design advice on: 
a) External sources of noise impacting the chosen site 
b) Site layout and zoning of the building for good acoustics 
c) Acoustic requirements for users with special hearing and communication needs 
d) Acoustic treatment of different zones and façades. 

Non 
Daikin 
credit 

Hea 05 Acoustic performance: Indoor ambient noise and sound insulation 1 credit 
 2) All unoccupied spaces comply with the indoor ambient noise level targets as detailed in the more rigorous 

of criteria 2.a or 2.b: 
a) Indoor ambient noise level targets within national building regulations or other appropriate good 

practice standards 
b) Where national building regulations or good practice standards do not exist for the building type or 

do not provide indoor ambient noise targets, the indoor ambient noise levels comply with 'good 
practice' criteria levels outlined in Table 20 

3) A SQA carries out ambient noise measurements to ensure that the relevant spaces achieve the required 
levels. Where the measurements identify that spaces do not meet the standards, remedial works are 
carried out and the measurements repeated to confirm that the levels are achieved prior to handover and 
occupation. 

4) The sound insulation between acoustically sensitive rooms and other occupied areas comply with the 
privacy index, as detailed in the more rigorous of criteria 4.a or 4.b: 
a) Sound insulation between acoustically sensitive rooms and other occupied areas comply with targets 

within national regulations or other appropriate good practice standards 
b) Where relevant national regulations or good practice standards do not exist for the building type or 

do not provide sound insulation performance targets, the sound insulation between acoustically 
sensitive rooms and other occupied areas complies with the following privacy index: Dw + LAeqT > 75. 
Where privacy is viewed to be critical by the client or design team (e.g. doctor's consulting room, 
consulting room within a bank) or where the room is adjacent to a noisy space such as a music room, 
the area should comply with an enhanced privacy index: Dw + LAeqT > 85.* 

5) The source and receive room sound pressure levels from which Dw is determined are measured in 
accordance with (EN) ISO 140-4:1998 and rated in accordance with (EN) ISO 717-1:1996. Measurements 
must be based on finished, but unfurnished rooms, accounting for, and to include the effect of, any carpets 
and acoustically absorbent ceilings specified. 

* 
Dw is the weighted sound level difference between the two spaces 
LAeqT is the measured indoor ambient noise level in the acoustically sensitive room (for the purposes of 
awarding design stage credits, the design ambient noise level can be used) 
 

 

Hea 05 Acoustic performance: Indoor ambient noise and sound insulation 
This credit is intended to ensure the building’s acoustic performance. Several investigations are conducted by the acoustician whi 
Acoustic performance is being measured by three different criteria. 

i. Sound insulation 
ii. Internal indoor ambient noise levels 

iii. Reverberation 

This credit is intedEven for the most noise restricted environments, correct compliant to the 3 different criteria listed above can 
be made. 

http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_05.htm#hea05_Indoor
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_05.htm#hea05_Where
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_05.htm#hea05_practice_indoor_ambient_noise_level_targets_
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_05.htm#hea05_Sound
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_05.htm#hea05_Where_relevant_national
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Noise regulations BS 8233 2014  
The maximum ambient noise levels in non-domestic buildings according to BS8233_2014 are as follows.  

Typical noise levels in non-domestic buildings; source: BS 8233 2014 
Activity Location Design range dB L_Aeq,T / 
Speech or telephone communications Department store 50-55  

Circulation space 45-55  
Study and work requiring concentration  Library, gallery, museum 45-50  

Staff/meeting/training room 35-45  
Executive office 35-40  

Listening Counselling, meditation,  30-35  
Indoor ambient noise levels for dwellings; source: BS 8233 2014 
Activity Location 07:00 to 23:00 23:00 to 07:00 
Resting Living room 35  
Dining Dining room/area 40  
Sleeping Bedroom 35 30 

 
Daikin VRV IV indoor units  
 
Accurate testing Low sound pressure levels 
Sound measurements being done in Daikin Europe are in line 
with European legislation EN 3744. Daikin has a tradition of 
publishing noise levels which are always on the safe side in 
comparison with actual performance. The testing procedure is 
explained in the relevant data books. Bear in mind that 
different brands are using different testing standards. While 
Daikin uses EN 3744 other standards are measuring lower 
values in laboratory conditions. 
 

Sound levels are listed for each indoor unit in Daikin’s data 
books, general catalogue or on our website. Let’s take a closer 
look to two of Daikin’s most popular indoor units, FXSQ-A and 
FXZQ-A. 

Smaller indoor unit Publishing Sound data:  
In comparison with chillers, Daikin can offer a smaller indoor 
unit capacity class. This had a positive effect on the sound 
power and sound pressure values E.g. hotel rooms.  
 

All relevant sound data, plus the 
measuring conditions are 
published in the respective data 
books. Not only for our indoor 
units but also for our Branch 
Selector (BS) boxes when Heat 
recovery equipment is used.  

 

 
 
 
 
 
 
Capacity class 

FXSQ-A 

 
cooling capacity 
(Nom) 

 
 
 
 
 
 
Cooling 
(dBa) 

 
 
 
 
 
 
Heating 
(dBa) 

 FXZQ-A 

 
cooling capacity 
(Nom) 

 
 
 
 
 
 
Cooling 
(dBa) 

 
 
 
 
 
 
Heating 
(dBa) 

15A 1,7 28 29  1,7 28 28 
20A 2,2 28 29  2,2 29,5 29,5 
25A 2,8 28 29  2,8 30 30 
32A 3,6 29 30  3,6 30 30 
40A 4,5 32 34  4,5 32 32 
50A 5,6 32 34  5,6 40 40 
63A 7,1 30 32     
80A 9 32 34     
Cross referencing the noise restrictions in the first tables with the actual sound levels of the indoor units shows that there are 
sufficient indoor solutions in line with this noise regulation. 
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23 Health and wellbeing 04: Thermal comfort 
Category: Health and wellbeing 

Subcategory:  Hea 04: Thermal comfort 
Amount of credits: 3 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence 
document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Hea 04 Thermal comfort: Thermal modelling 1 credit  
 1) Thermal modelling (or an analytical measurement or evaluation of the thermal comfort levels of the 

building) has been carried out using the predicted mean vote (PMV) and predicted percentage of 
dissatisfied (PPD) indices in accordance with ISO 7730:20051taking full account of seasonal variations.  

2) Local thermal comfort criteria have been used to determine the level of thermal comfort in the building, 
in particular internal winter and summer temperature ranges will be in line with the recommended 
comfort criteria within ISO 7730:2005, with no areas falling within the levels defined as representing local 
dissatisfaction.  

3) Thermal comfort levels in occupied spaces meet the Category B requirements set out in Table A.1 of 
Annex A of ISO 7730:2005.  

4) For air-conditioned buildings, the PMV and PPD indices based on the above modelling are reported via the 
BREEAM assessment scoring and reporting tool. 

 

Hea 04 Thermal comfort: Adaptability for a projected climate change scenario 1 credit 
 5) Criteria 1 to 4 are achieved.  

6) The thermal modelling demonstrates that the relevant requirements set out in criterion 3 are achieved for 
a projected climate change environment (see Hea 04 Thermal comfort).  

7) Where thermal comfort criteria are not met for the projected climate change environment, the project 
team demonstrates how the building has been adapted, or designed to be easily adapted in the future 
using passive design solutions in order to subsequently meet the requirements under criterion 6 

8) For air-conditioned buildings, the PMV and PPD indices based on the above modelling are reported via the 
BREEAM assessment scoring and reporting tool. 

 

Hea 04 Thermal comfort: Thermal zoning and controls 1 credit 
 9) Criteria 1 to 4 are achieved. 

10) The thermal modelling analysis (undertaken for compliance with criteria 1 to 4 ) has informed the 
temperature control strategy for the building and its users. 

11) The strategy for proposed heating or cooling systems demonstrates that it has addressed the following: 
a) Zones within the building and how the building services could efficiently and appropriately heat or 

cool these areas. For example, consider the different requirements for the central core of a building 
compared with the external perimeter adjacent to the windows 

b) The degree of occupant control required for these zones, based on discussions with the end user (or 
alternatively the building type or use specific design guidance, case studies, feedback) considers: 
i) User knowledge of building services 
ii) Occupancy type, patterns and room functions (and therefore the appropriate level of control 

required) 
iii) How the user is likely to operate or interact with the systems, e.g. are they likely to open 

windows, access thermostatic radiator valves (TRVs) on radiators, change air-conditioning 
settings etc. 

iv) The user expectations (this may differ in the summer and winter) and degree of individual 
control (i.e. obtaining the balance between occupant preferences, for example some occupants 
like fresh air and others dislike drafts). 

c) How the proposed systems will interact with each other (where there is more than one system) and 
how this may affect the thermal comfort of the building occupants 

d) The need or otherwise for an accessible building user actuated manual override for any automatic 
systems. 

 

 

 

javascript:void(0);
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_Thermal
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_For_air
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_Thermal_comfort
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_Relevant_definitions
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04__thermal_modelling
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_Thermal
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_For_air
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_Thermal
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/05_health/hea_04.htm#hea04_For_air
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2a. Hea 04 Thermal comfort: Thermal modelling  
To achieve this credit, a thermal model has to be carried out using the PMV or PPD indices and local thermal comfort criteria in according with ISO 
7730:2005. In this ISO standard, 6 factors, air temperature, radiant temperature, air velocity, humidity, clothing and activity are considered. ISO 
7730 2005 categorises the human response into 3 different classes. 

Global comfort PPD PMV 
A < 6 -0.2 …+0.2 
B < 10 -0.5 …+0.5 
C < 15 -0.7 …+0.7 

 

Conditions for thermal comfort according to Fanger in 1970: 

› Heat balance 
› Sweat rate for comfort 
› Mean skin temperature for comfort 
› No local discomfort 

Air temperature in summer and winter.  (EN-ISO 7730) 
Activity Functionality Classification Air temperature 

Summer  
(Cooling season) 

Winter 
(Heating season) 

Sedentary work  
 

Single, landscape office, Conference 
room, Cafeteria, restaurant, Classroom 

A 24,5 ± 1,0 22,0 ± 1,0 
B 24,5 ± 1,5 22,0 ± 2,0 
C 24,5 ± 2,0 22,0 ± 3,0 

Standing work Laboratory 
Department store 

A 23,0 ± 1,0 19,0 ± 1,5 
B 23,0 ± 2,0 19,0 ± 3,0 
C 23,0 ± 3,0 19,0 ± 4,5 

These temperature values all fall within the working conditions of the VRV IV heat recovery system. Furthermore every room can be foreseen of 
complete independent cooling and or heating functionality. The temperature precision can be set from 3°C to 1°C which is well within the most 
stringent classification A. 

Air velocity in summer and winter (EN-ISO 7730) 
Activity Functionality Classification Maximum air velocity 

Summer  
(0,5 clo) 

Winter 
(1,0 clo) 

Sedentary work  
 

Single/landscape office, Conference 
room, Cafeteria/restaurant, Classroom 

A 0.12 0.1 
B 0.19 0.16 
C 0.24 0.21 

Standing work Laboratory 
Department store 

A 0.16 0.13 
B 0.2 0.15 
C 0.23 0.18 

These values can be reached by means of VRV IV heat recovery system. By making the selection at a low fan speed but high capacity, the Air 
Changes per Hour (ACH) will be minimal fourth fold and maximal eightfold  per hour.   
The yellow zones in the upper table indicate whether investigation of way of air intake is required. The cassette will give a traditional air speed of 
0,2m/s, for ducted units, the air speed can be kept much lower thanks to changing the way of air introduction. Which will give you the maximum 
comfort. 

Floor  temperature l imitations (EN-ISO 7730) 
Classification Floor temperature (⁰C) 
A 19-29 
B 19-29 
C  17-31 

Temperature spread is possible by having a minimal ACH of 4. When there are many obstructions, a floor sensor can be integrated in the design, 
this can trigger the air volume in order to to reach target floor temperature again. Also the combination with floor heating/cooling can guarantee 
these temperature ranges for VRV IV 

Radiation temperature asymmetry l imitation (EN-ISO 7730) 
Classification Hot ceiling Cold (glass) wall Cold ceiling 
A <5 <10 <14 
B <5 <10 <14 
C  <7 <13 <18 

 
Vertical air  temperature difference (EN-ISO 7730) 

Classification Vertical temperature difference  
A <2 
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B <3 
C  <4 

These values can also be reached as a result of the minimal ACH of 4 AND the combination of VRV IV with VRT. 

The VRV IV system is providing the capacity which is required at a certain timing. This means that the system is not over- nor undershooting it’s 
required capacity. This is a very energy efficient way of providing cooling and heating. 

2b.Hea 04 Thermal comfort: Adaptability for a projected climate change scenario 
Projected climate change environment:   

› Mechanically ventilated or mixed mode buildings: Time period of 15 years after construction is complete 
› Naturally ventilated buildings: Time period of 50 years after construction is complete 

The thermal modelling demonstrates that the relevant requirements set out before are achieved for the projected climate change environment of 
15 years respectively 50  years. IF however the thermal comfort criteria are not met for this projected environment, the project team 
demonstrates how the building has been adapted or designed to be easily adapted in the future. Below we will list a number of possibilities on the 
flexibility of a VRV system in comparison with traditional systems.  

When the thermal modelling demonstrates that the relevant requirements are met with a projected climate change environment, this credit is 
earned by default. The flexible VRV IV system can be designed in such way that it is futureproof. In the following paragraphs, certain benefits will 
be explained to highlight the flexible character of the system 

Daikin VRV IV f lexibil ity  
A VRV system is inherently flexible to adapt to projected climate change. When refurbishing the VRV IV system in the future, existing piping can be 
reused even when adding cooling capacity for the outdoor unit. 

A Daikin Outdoor module typically can be connected to up to 64 indoor units. After installation, the system can be upgraded with several indoor 
units  until either 64 indoor units are connected  or the outdoor unit reaches 130% connection ratio.  

Before        After 

 

Single + Multi Branch selector box for simultaneous heating and cooling. 

In order to allow an optimal flexibility, the heat recovery system can be designed with both single and multi BS-boxes, if 
investigation indicates a future need for cooling/heating capacity, the system layout can be designed as follows:  

 

 
 
 
 

 

  

2c. Hea 04 Thermal comfort: Thermal zoning and controls 
 

Independent heating/cooling 
Independent cooling and heating for different zones within the building in order to address the necessary thermal comfort for 
every individual zone. E.g. addressing a heating requirement in the open desk space and cooling requirement in the adjacent 
meeting room. This independency is created by means of Daikin’s heat recovery systems (VRV IV Heat Recovery and/or VRV IV W-
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series Heat Recovery respectively REYQ-T and RWEYQ-T). Each indoor unit is connected to either a single- or Multi BS-Box, which 
independently switches between heating or cooling mode.  

Other means of zoning   control  are:  
› The ability to independently close flaps to focus heating/cooling on certain areas as can be seen below. Thus allowing 

the individual building user to set their individual comfort level. 
› Duct units are designed such that they create a layer of hot/cool air in the proximity of window areas. This to avoid a 

vertical stratification of air temperature. Daikins cassettes (roundflow cassette and fully flat cassette) both have  

  
 
Different building functions require different approaches. E.g.:  

› Office space: zoning can be chosen as required 
› Education: every classroom has their own comfort requirement dependant on various factors (students, pc, …) This can 

be provided individually. 
› Hotel: every hotel room, restaurant, lobby can be treated with an individual indoor unit connected to the same system. 

If e.g. landscape offices comprise large areas, these areas can be divided into different indoor unit zones which can be set 
individually. 

Good to know 
Interlocks are possible to make with other systems. This to avoid contradictory operation of different systems. In order to avoid 
opening of windows, an interlock can be made with a window contact or a key contact with an additional adapter BRP7A54 or to 
the controller BRC1C53A/B/C. 
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24 Energy 01: Reduction of energy use and carbon emissions 
Category: Energy 

Subcategory:  Ene 01: Reduction of energy use and carbon emissions 
Amount of credits: 15 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence 
document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Ene 01 Reduction of energy use and carbon emissions 15 credit  
 1) Calculate the Energy Performance Ratio for International New Construction (EPRINC) on page 148. 

Compare the EPRINC achieved with the benchmarks in Table 26 below and award the corresponding 
number of BREEAM credits. 

 

 Ene 01 Reduction of energy use and carbon emissions 

 

Ask regarding our case studies to learn more about our efficiencies which can get you the highest 
certificate today: BREEAM outstanding. 
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25 Energy 02: Energy monitoring 
Category: Energy 

Subcategory:  Ene 02: Energy monitoring  
Amount of credits: 3 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This evidence 
document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Ene 02 Energy monitoring: Sub-metering of major energy-consuming systems 1 credit  
 1) Energy metering systems are installed that enable at least 90% of the estimated annual energy 

consumption of each fuel to be assigned to the various end-use categories of energy-consuming systems 
(see Methodology ). 

2) The energy-consuming systems in buildings with a gross internal area greater than 1,000m² are metered 
using an appropriate energy monitoring and management system. 

3) The systems in smaller buildings are metered either with an energy monitoring and management system 
or with separate accessible energy sub-meters with pulsed or other open protocol communication 
outputs, to enable future connection to an energy monitoring and management system (see Relevant 
definitions). 

4) The end energy-consuming uses are identifiable to the building users, for example through labelling or 
data outputs. 

 

Ene 02 Energy monitoring: Sub-metering of high energy load and tenancy areas 1 credit 
 5) An accessible energy monitoring and management system or separate accessible energy sub-meters with 

pulsed or other open protocol communication outputs to enable future connection to an energy 
monitoring and management system are provided, covering a significant majority of the energy supply to 
tenanted areas or, in the case of single occupancy buildings, relevant function areas or departments 
within the building or unit. 
a) In most circumstances, sub-metering should be per floor, or per floor plate where there are multiple 

service risers, cores, or floor plates. 
b) It is possible to sub-meter per entire core or service riser, where the number of rooms served by the 

riser is less than the number of rooms on a typical floor (served by all risers). 
c) In the instance of a number of service risers that each serve a large number of rooms on each floor in 

high-rise building; sub-metering by ‘floor plate’ which would mean sub-metering each of the risers at 
each floor is preferable.  

 

Ene 02 Energy monitoring: Sub-metering of major energy-consuming systems & High energy load and tenancy area 
Typically, many buildings today rely on several separate systems for heating, cooling, air curtain heating and hot water. As a result, 
much energy is wasted. To provide a much more efficient alternative, Daikin technology has been developed into a total solution 
managing up to 70% of a buildings energy consumption giving large potential to cost saving.  

› Heating and cooling for year round comfort  
› Hot water for efficient production of hot water  
› Underfloor heating /cooling for efficient space heating/cooling  
› Ventilation for high quality environments  
› Air curtains for optimum air separation  
› Controls for maximum operating efficiency  
› Cooling for server rooms, telecom shelters, ... via VRV heat recovery or Sky Air units  
› Refrigeration via our VRV based refrigeration units  

 

 

http://www.breeam.com/BREEAMInt2016SchemeDocument/content/06_energy/ene02.htm#ene02_Methodology
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/06_energy/ene02.htm#ene02_Relevant_definitions
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/06_energy/ene02.htm#ene02_Relevant_definitions
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In order to meet BREEAM requirements for “ Ene 02a Energy monitoring – Sub-metering of major energy-consuming systems”  
Daikin has several ways of helping you achieve this credit.  

Intell igent Touch Manager              
The intelligent touch manager has got a PPD (power proportional distribution) functionality, this allows the system to measure 
the energy consumption for each indoor unit. The data can be used for energy management, energy waste prevention, but also 
for the calculation of air conditioning usage fees for respective tenants. It is easy to download PPD data, this can be done via CVS 
format or can be linked to the full BMS system via BACnet gateway.   

 

The energy consumption is proportionally calculated for each indoor unit of the DX system, regardless its size. The data can be 
used for energy management and calculation of air conditioning usage fees for respective tenants. Furthermore, iTM gives you 
smart energy management tools such as: 

› Daily energy consumption is presented in easy to understand graphs. Energy targets and projected energy consumption 
data as well as comparison data with the previous year’s actual results are presented in a user-friendly format to help 
ensure energy-saving control. 

› Automatically evaluation of energy consumption, the intelligent Touch manager identifies units that substantially 
deviate from operation rules established by the user for operation time and predetermined temperature settings. The 
system points out in which rooms the biggest energy savings can be achieved. 

 
 

Whether the consumptions needs to be measured by end-consumer, tenant area or by relevant function area within a building. 
The PPD function gives a clear consumption profile of on indoor unit level, assigned to the necessary control group. 

Overall benefits: 

› Overall Track overall site energy usage, by location, floor, energy system, tenancy area. 
› Monitor energy data on a yearly, monthly and daily basis  
› Identify areas where energy is wasted, such as unnecessary heating or cooling at night  
› Convert data into various forms for ease of use (e.g., per kWh/m, per euros, per CO2 kg)  
› Set and change heating and cooling points, alarms, etc. (iTM Link)  
› Monitor the system online or through on site access panel iTM 24/7  
› Show overall site energy usage (VRV, lighting, etc) 



 

45 
 

 

For more information, please download our ECPEN15-302 brochure ‘Control systems: Intelligent Touch Manager”. 

 

 

Access to all data and equipment is granted via the Intelligent Touch Manager (iTM) interface and web access tool. Some of the 
functionalities are: 
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Visualise and manage consumption intell igently  
VRV Cloud is one of Daikin’s intelligent remote monitoring services, operating on the i-Net platform. It is a smart 
visualisation tool that employs a cloud server to simulate and analyse your VRV’s operating data. It does more than just 
track temperature and energy use: it sets annual targets, warns you when you exceed your projected usage, and works 
with you to manage power consumption.  

Daikin’s solution for hands-on energy management is simple to use and set up. VRV Cloud interface offers different ways to 
evaluate or monitor building energy, target energy use, compare overall energy use between locations or analyse 
operations. It’s accessible online – anytime and anywhere, which means you are always in control.  

Who benefits from VRV Cloud?  
VRV Cloud’s analysis tools put you in the driver’s seat, whether you’re managing just one location or multiple sites. It 
provides remote monitoring for all your VRV energy and operation data and suggests how you can reduce costs and 
increase efficiency.  

Single-site facility managers can:  
› Track overall site energy usage, by location  
› Monitor energy data on a yearly, monthly and daily basis 

› Identify areas where energy is wasted, such as unnecessary heating or cooling at night 

› Set and change heating and cooling points, alarms, etc. (iTM Link) 

› Monitor the system online 24/7 

Multiple-site facility managers can also:  
› Display site size in metres, making it easy to compare multiple sites  
› Show overall site energy usage (VRV, lighting, etc.) for one or more locations  

 
Because VRV Cloud is always on duty, you can focus on your core business. It also enables building owners to check 
data on selected sites or groups and compare multi-building energy data.  

VRV Cloud means added value  
VRV Cloud allows customers to self-manage and determine where operations can be optimised. It provides a realistic 
target for annual energy consumption, with savings as high as 15%!  

› You plan your annual energy target  
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› The cloud server monitors and checks the progress of your plan  
› If action is needed, the cloud server lets you know  

Base your annual energy target on customer experience – that is, using the previous year’s energy bill to set a target – 
or let the program recommend an annual energy target using stored data from one year of energy usage. Naturally, 
you are in control: adjust your settings or your target at any time.  

Packaged concept  
Since VRV Cloud is a service that works on the i-Net platform, Daikin’s intelligent monitoring system, no additional wiring 
or sensors are required; once the VRV control is installed, you can start monitoring straight away. Start-up is fast, easy and 
costs less than installing a Building Energy Management System (BEMS). If you’re ready to take control of your system and 
start saving now, contact Daikin today to find out how VRV Cloud can help you. 

https://my.daikin.eu/content/dam/document-library/catalogues/Service_Product%20catalogue_ECPEN17-540_English.pdf 

 

 

Global company, local presence 
You will find Daikin affiliates and partners in almost every European country. These local teams deliver manufacturer 
services in your local language. Nevertheless, they are all part of Daikin’s worldwide service network. 

Preventive system solution from day one You purchased the most efficient equipment available, right sized it to match the 
building’s requirements and had experts commission it to ensure it operates optimally, as specified. You probably want to 
keep it that way. Daikin Service and our partners can help you keep your investment fit. 
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26 Materials 03: Responsible sourcing of construction products (BES 6001) 
Category: Materials 

Subcategory: Mat 03 Responsible sourcing of construction products 
Amount of credits: 4 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This 
evidence document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Mat 03 Responsible sourcing of construction products: Sustainable procurement plan 1 credit  
 2) By the end of concept design stage, the client or developer has a documented policy and procedure that 

sets out procurement requirements for all suppliers and trades to adhere to relating to the responsible 
sourcing of construction products (see CN3). 

3) The documented policy and procedure must be disseminated to all relevant internal and external 
personnel, and included within the construction contract to ensure that they are enforceable on the 
assessed project. 

4) The documented policy and procedure must encourage the specification of products with responsible 
sourcing certification over similar products without certification. 

Non 
Daikin 
credit 

Mat 03 Responsible sourcing of construction products: Responsible sourcing of construction products procurement 
plan. 

3 credit 

 5) The available responsible sourcing credits (refer to Table 42 ) can be awarded where the applicable 
construction products (refer to Table 43 ) are responsibly sourced in accordance with the BREEAM 
methodology, as defined in the Methodology section. 

6) The documented The available responsible sourcing credits (refer to Table 42 ) can be awarded where the 
applicable construction products (refer to Table 43 ) are responsibly sourced in accordance with the 
BREEAM methodology, as defined in the Methodology section. 

Table 42: 
3 credits      IF     % of available responsible sourcing points >36% 
2 credits      IF     % of available responsible sourcing points >20% 
1 credits      IF     % of available responsible sourcing points >10% 

 

 

Mat 03 Responsible sourcing of construction products: Sustainable procurement plan 

Mat 03 Responsible sourcing of construction products: Responsible sourcing of construction products procurement plan. 
In the BREEAM UK New Construction – Non-domestic Buildings up to 4 different credits can be earned. If materials for the 
project are sourced in accordance with a documented sustainable procurement plan, one credit can be earned. The 
remaining three credits are earned in accordance with the BREEAM manual and the Guidance note GN18 (v3.0).  

“Daikin helps you to have a higher RMS rating in order to achieve a higher property score” 

Daikin achieved BES6001 certification for all it”s VRV material in Europe, not only to demonstrate our commitment to the 
principles of responsible sourcing but also to help key people achieve more BREEAM credits and thus achieve higher rating 
levels. 

 

Daikin Europe N.V. 
Ostend factory 

performance rating: very 
good 

 
 

 

Daikin Industries Czech 
Republic s.r.o – 
Pilzen Factory 

Performance rating: 
Good 

More information on our BES 6001 certification can be found on www.greenbooklive.com. Certification numbers are 
RS0032(http://www.greenbooklive.com/pdfdocs/respsourcing/RS0032.pdf)  and RS0038 
(http://www.greenbooklive.com/pdfdocs/respsourcing/RS0038.pdf) 

Material breakdown  

http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03docu_prod
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03numbercredits
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03scope_asst
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03_Methodology
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03numbercredits
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03scope_asst
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/09_material/mat03.htm#mat03_Methodology
http://www.breeam.com/filelibrary/Guidance%20Notes/BREEAM-NC-Guidance-Note-GN18-v3.0--Sept-2016---127839-.pdf
http://www.greenbooklive.com/
http://www.greenbooklive.com/pdfdocs/respsourcing/RS0032.pdf
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The calculation method to calculate the responsible material sourcing % is based on the rating of the sourced material and 
also on location and material categories.  The VRV system and HVAC-R in general, is categorised as. 

Relevant categories for Location and use, material. 
Location table and use categories … 

9. Building services 
… 

Material categories … 
3. Metal 
… 
8. Plastic, polymer, resin, paint, chemicals and 
bituminous. 
… 

 
The material breakdown of a VRV system has been studied in ‘Lot 6: Air-conditioning and ventilation systems’, published by 
the Center of Energy and Processes ( France), Van Holsteijn and Kemna (Netherlands) and BRE (UK). The results are 
presented below and shared in Lot 6: Air-conditioning and ventilation systems. 

Base case VRV system:  
50 kW 

 

Steel 48,0% 
Non-ferrous metals 14,9% 
Plastics 8,4% 
Cardboard 8,1% 
Copper (additional) 5,2% 
Electronics 4,0% 
Cast iron  2,3% 
Other ferrous metals  1,5% 
Coatings 1,0% 
Other materials 6,6% 

 

 

Articles  
Interesting articles on how Daikin makes an the difference and how we tackle the increasing concerns of consumers about 
the products origin. 

• http://www.greenbooklive.com/filelibrary/responsible_sourcing/KN4701_Responsible_sourcing_v2.pdf  
• https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html  
• http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-

certified/http://www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/ 
• https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html 
• https://www.bre.co.uk/news/Daikin-achieves-world-first-with-responsible-sourcing-rating-for-air-conditioning-units-

1142.html 

  

http://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Working_Documents/Task_4_Lot_6_Air_Conditioning_Final_report_July_2012.pdf?PHPSESSID=892acb8c4d464c88f99db817efbc1bb6
http://www.greenbooklive.com/filelibrary/responsible_sourcing/KN4701_Responsible_sourcing_v2.pdf
https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/
http://www.coolingpost.com/world-news/daikin-plzen-plant-is-bes-6001-certified/
http://www.coolingpost.com/world-news/daikin-meets-responsible-sourcing-standard/
https://www.daikin.eu/en_us/press-releases/daikin-achieves-world-first-with-responsible-sourcing-rating-for.html
https://www.bre.co.uk/news/Daikin-achieves-world-first-with-responsible-sourcing-rating-for-air-conditioning-units-1142.html
https://www.bre.co.uk/news/Daikin-achieves-world-first-with-responsible-sourcing-rating-for-air-conditioning-units-1142.html
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27 Pollution 01: Impact of refrigerants 
Category: Pollution 

Subcategory: Pol 01 Impact of refrigerants 
Amount of credits: 4 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This 
evidence document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 

 

Pol 01 Impact of refrigerants: No refrigerant use  credit  Total of 
4 
credits 

 1) Where the building does not require the use of refrigerants within its installed 
plant or systems, or any off-site system it is connected to. This means, no use of 
chiller systems, VRV systems or any other form of air conditioning. 

Non Daikin credit 

Pol 01 Impact of refrigerants: Prerequisite prerequisite Total of 
4 
credits 

 2) All systems (with electric compressors) must comply with the requirements of EN 
378:2008+A2:20121 (parts 2 and 3) or ISO 5149:20142 and where refrigeration 
systems containing ammonia are installed, the Institute of Refrigeration Ammonia 
Refrigeration Systems Code of Practice3. 

 

Pol 01 Impact of refrigerants: Ozone depleting potential (ODP) 1 credit 
 3) The refrigerants used must have an ozone depleting potential of zero.  
Pol 01 Impact of refrigerants: Impact of refrigerant 1/2 credits 
 4) Were the systems using refrigerants have Direct Effect Life Cycle CO₂ equivalent 

emissions (DELC CO₂ₑ) of ≤ 100 kg CO₂ₑ/kW cooling or heating capacity. To 
calculate the DELC CO₂ₑ., please refer to Relevant definitions andMethodology. OR 

5) Where air-conditioning or refrigeration systems are used to heat or cool the 
building the refrigerants used have a Global Warming Potential (GWP) ≤ 10. (2 
credits) 

Dependant on the 
calculated value of 
this factor, 1 or 2 
credits are achieved. 
Daikin units will have 
1 credit 99% of the 
time  6) Where the systems using refrigerants have Direct Effect Life Cycle CO₂ equivalent 

emissions (DELC CO₂ₑ) of ≤ 1000 kg CO₂ₑ/kW cooling or heating capacity. (1 credit) 
Pol 01 Impact of refrigerants: Leak detection 1 credit 
 7) Where systems using refrigerants have a permanent automated refrigerant leak 

detection system installed; OR where an inbuilt automated diagnostic procedure 
for detecting leakage is installed. In all instances a robust and tested refrigerant 
leak detection system must be installed and must be capable of continuously 
monitoring for leaks. 

 

Pol 01 Impact of refrigerants: Prerequisite 

No use of refrigerant for the entire site. 99% of the case this is not feasible. Most project have some refrigerant based system either via 
direct or indirect expansion. For the purpose of this technical document we will focus on how to obtain the 4 credits by means of having 
refrigerant based systems installed. 

This prerequisite is addressing two main components, having electrical compliance and having ammonia compliance.  

• EN 378:2008+A2:20121 (parts 2 and 3)   compliance: All Daikin systems such as VRV, Sky Air, chillers, are designed to meet 
EN378 requirements. For more information, please contact our local sales office. 
 

• Ammonia compliance: Both Daikin VRV systems or chiller systems does not use any ammonia as refrigerant for commercial 
solutions is because of its inherent dangers. 

Daikin VRV IV   
 

Daikin Europe NV has taken responsibility in the constant decrease of refrigerant leakage. Through 
recovery, production, installation and maintenance the leakage potential is minimised. For more 
information please visit:   http://www.daikin.com/csr/environment/activity/02.html. 

Refrigerant system amount
  
 

The system refrigerant charge consists of 2  different amounts. First of all a pre-charged amount in the 
outdoor unit plus the field charge which is dependent on design, piping length,…   
The refrigerant charge is affecting the DELC factor significantly. The design of the VRV IV system assures 
the lowest refrigerant charge in the market.  Field charge of competitors can often be 50% higher and 
thus consequently negatively affect your achieved credits. Reason for this advantage is our smaller tube 
diameter and our unmatched branch selection boxes which allow system flexibility. 
 

 

javascript:void(0);
javascript:void(0);
javascript:void(0);
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol01.htm#pol01Relevant
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol01.htm#pol01Methodology
javascript:void(0);
http://www.daikin.com/csr/environment/activity/02.html
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Pol 01 Impact of refrigerants: Ozone depleting potential (ODP) 
!! This credit is only awarded outside the UK 

System type: Refrigerant (Ozone depleting potential) 
VRV system: R-410A (0) 
Sky Air system: R-410A (0), R32 (0) 
Chiller system: R-410A (0), R-134a (0), R-407C (0) 
Refrigeration system: R-410A (0), R-404A (0), R-407A (0), R-407F (0) 
 
All Daikin systems are using a refrigerant with an ODP of 0, thus this credit is always achieved 

Pol 01 Impact of refrigerants: Impact of refrigerant 
In order to calculate the impact of refrigerant on the environment, BREEAM has developed a calculation method to quantify this effect. 
The formula is  based on several parameters such as leakage data, global warming potential, system life and refrigerant quantity. All these 
factors can be provided from manufacturers side. Provided that Daikin VRV IV system running on R410A is installed on site the following 
parameters are valid. 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝑒𝑒𝑒𝑒𝐷𝐷𝐷𝐷𝐷𝐷 𝑙𝑙𝐷𝐷𝑒𝑒𝐷𝐷 𝐷𝐷𝑐𝑐𝐷𝐷𝑙𝑙𝐷𝐷 𝐶𝐶𝐶𝐶2 𝐷𝐷𝑒𝑒𝐷𝐷𝑒𝑒𝑒𝑒𝐷𝐷𝑒𝑒𝑒𝑒𝑒𝑒 =  �𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑙𝑙𝑜𝑜+𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙𝑙𝑠𝑠𝑙𝑙𝑜𝑜𝑜𝑜𝑠𝑠 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜𝑜𝑜𝑜𝑜 � 𝑥𝑥 𝐺𝐺𝐺𝐺𝐺𝐺

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (𝑘𝑘𝐺𝐺)
  

• Refrigerant loss operation: 𝑅𝑅𝐷𝐷𝑒𝑒𝐶𝐶ℎ𝐶𝐶𝑒𝑒𝐶𝐶𝑒𝑒  × 𝑆𝑆𝑐𝑐𝑒𝑒𝐶𝐶𝐶𝐶𝑒𝑒𝑒𝑒 × (𝐿𝐿1 + 𝐿𝐿2 + 𝑆𝑆1 + 𝑆𝑆2)/100   
• Refrigerant loss system retirement: 𝑅𝑅𝐷𝐷𝑒𝑒𝐶𝐶ℎ𝐶𝐶𝑒𝑒𝐶𝐶𝑒𝑒  × (1− (𝑅𝑅𝐷𝐷𝑒𝑒𝑅𝑅𝑒𝑒𝐶𝐶𝑅𝑅𝑒𝑒𝑒𝑒/100)  

Cooling capacity: Project dependant, please check Daikin rep  
System life 15 years 
GWP for VRV IV system using R-410A 2087,5 
L1: Annual leakage rate 6 % 
L2: Annual Purge Release factor (no annual service required) 0 % 
S1: Annual Service Release (no annual service required) 0 % 
S2: Probability catastrophic failure 1 % 
Ref_Rec: Recovery factor 95 % 

 
Credits are awarded as follows:    2 credits:  DELC < 100  
       1 credits: 100 < DELC <1000 (99% of VRV projects) 
       0 credits: DELC > 1000 

Comparing the DELC value of a generic VRF system with a Daikin VRV IV system shows us the comparison below..  

  
Daikin 
VRV Competitor VRF 

Large Daikin 
Chiller 

Medium 
Daikin 
Chiller 

System life (Sys_life) [years]: 15,00 15,00 20,00 15,00 
Annual leakage factor (L1): 6,00% 6,00% 5,00% 5,00% 
Annual purge release factor (L2): 0,00% 0,00% 0,50% 0,50% 
Recovery efficiency factor: 95,00% 95,00% 0,95% 0,95% 
Refrigerant type GWP R-410A (GWP) 2087,50 2087,50 1430,00 1430,00 
Annual service release factor (S1): 0,00% 0,00% 0,25% 0,25% 
Probability factor for catastrophic failure (S2): 1,00% 1,00% 1,00% 1,00% 
Cooling capacity (3 vrv systems/ 1 chiller system) 168,00 168,00 169,00 169,00 
Refrigerant charge [kg]: 47,40 74,10 27,00 27,00 

DELC factor 647,87 1012,81 534,71 457,61 

# of credits 1 credit 0 credit 1 credit 1 credit 

   100% 156% 83% 71% 
 

Pol 01 Impact of refrigerants: Leak detection 
With the Daikin system, if low pressure is detected (a refrigerant leak) as detected by the low pressure switch opening, the 
system faults, the compressor stops and valves close, thus containing the remaining refrigerant in a particular leg of 
pipework or piece of equipment. This solution is according to the design rules of this leak detection credit.  
Going even further than the BREEAM description, an extra possibility would be to connect an external leak detector to the 
T1/T2 connection of the indoor unit. If any detector trips, the condenser stops straight away, all valves close and the 
system faults.  
Another way to automatic isolate and contain the refrigerant would be to pump all  refrigerant into a separate storage tank. 
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This way has been negatively perceived in the market because of its high price and extra space. Nevertheless, Daikin can 
integrate such third party equipment. 

Low capacity systems  such as Split and Sky Air 

Refrigerant 
charge of less 
than 6kg  

For installations of small multiple hermetic systems only where the refrigerant charge in each unit is less 
than 6kg, the credit for leak detection and containment can be awarded by default. This is on the basis 
that the risk of a large refrigerant leak due to system failure is minimised, as individual leaks from each 
system will be small where leakage occurs, and therefore there is little life cycle benefit of requiring leak 
detection equipment on each small system. 
Note: solutions such as this may be less energy efficient and as such may impact on the achievement of 
credits under Ene 01. 

 

For small capacity systems with a system refrigerant charge less than 6 kg, like Sky air and Split range, the credit for leak 
detection and containment is awarded by default. Meaning a large VRV system plus multiple small split/sky air units can 
both be installed without endangering the total DELC factor. 

Daikin can achieve this credit. For more information, please contact your local Daikin responsible.  
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28 Pollution 05: Reduction of noise pollution 
Category: Pollution 

Subcategory: Pol 05 Reduction of noise pollution 
Amount of credits: 4 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This 
evidence document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Pol 05 Reduction of noise pollution: Non-residential, residential institutions and multiple dwellings  1 credit  
 1) Where there are, or will be, no noise-sensitive areas or buildings within an 800m 

radius of the assessed site.. 
 

OR  
 2) Alternatively, where the building does have noise-sensitive areas or buildings within 

an 800m radius of the site, one credit can be awarded as follows: 
a) Where a noise impact assessment has been carried out and the following noise 

levels measured or determined in accordance with the ISO 1996 series: 
i) Existing background noise levels at the nearest or most exposed noise-

sensitive development to the proposed development or at a location where 
background conditions can be argued to be similar 

ii) The noise level resulting from the new noise source (see CN3.1). 
3) The noise impact assessment must be carried out by a suitably qualified acoustic 

consultant holding a recognised acoustic qualification and membership of an 
appropriate professional body (see Relevant definitions). 

4) The noise level from the proposed site or building, as measured in the locality of the 
nearest or most exposed noise-sensitive development, is a difference no greater 
than +5dB during the day (07:00 to 23:00) and +3dB at night (23:00 to 07:00) 
compared to the background noise level. 

5) Where the noise level from the proposed site or building is greater than the levels 
described in criterion 4 , measures have been installed to attenuate the noise at its 
source to a level where it will comply with criterion 4 . 

 

 

Pol 05 Reduction of noise pollution: Non-residential, residential institutions and multiple dwellings 
The noise impact assessment for the proposed site/building has to be carried out by an individual who holds a recognised 
acoustic qualification and membership of an appropriate professional body.  

The main criteria is the following  
“The noise level from the proposed site/building, as measured in the locality of the nearest or most exposed noise sensitive 
development, is a difference no greater than +5dB during the day (07:00 to 23:00 and +3 dB at night (23:00 to 07:00) 
compared to the background noise level. If the noise source is not compliant with this criteria, measures have to be installed 
to attenuate the noise to a level where it will comply with the original criterion” 

Sound power versus sound power 

A. Sound power: Energy of the sound 
B. Sound pressure: Air pressure fluctuations in the micro bar rea : sound volume : feeling of the noise

 

http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol05.htm#Compliance_DS
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol05.htm#pol05Relevant
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol05.htm#noise_level
http://www.breeam.com/BREEAMInt2016SchemeDocument/content/12_pollution/pol05.htm#noise_level
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Daikin noise performance  

Tests being done in Daikin Europe are in line with European legislation. Daikin has a tradition of publishing noise levels 
which are always on the safe side in comparison with actual performance. The testing procedure is according to the 
following conditions. 

o Anechoic sound room (low background noise/ no sound reflection). 
o Fixed combination (100% ratio)  
o Standard temperature conditions  
o 5m piping length  
o Fixed compressor capacity steps 

Daikin VRV IV noise attenuation features.  

Variable refrigerant Temperature Outdoor unit silent operation 
Daikin’s VRVIV system automatically adjusts the VRV system 
to match individual building and climate needs. Pre-set 
modes allow users to choose the required balance between 
comfort and efficiency. Using this weather-dependant 
control, the VRT intuitively adjusts refrigerant temperatures 
to match the actual temperature and capacity needed at all 
times. In addition to offering total comfort, this also 
drastically reduces operational running costs. Because of 
system matches the actual capacity needed, it will run 99% 
of the time in partial load conditions, effectively having a 
lower noise than published. 

 
 

For areas where there are stringent limitations to sound 
levels, the outdoor unit sound level can be reduced to meet 
the requirements. A reduction up to 13 dBa can be achieved 
in three steps.  

 

 
Inverter Compressor Noise attenuation measures.  

 
Compared to the traditional step speed compressor, the 
inverter compressor has smoother operation, in 
consequence less starts and stops, meaning reduced noise  
 

e.g. the installation of a sound wall as can be seen below. 
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58 
 

29 Innovation: Management 04: Commissioning and handover 
Category: Innovation: 

Subcategory:  Man 04: Commissioning and handover 
Amount of credits: 4 credits 

 
This document demonstrates compliance of Daikin equipment with BREEAM International New Construction 2016, This 
evidence document describes how to Daikin helps you to get all credits or part of the credits. 

BREEAM credit; BREEAM criteria; number of credits 
 
Innovation: Man 05 Aftercare: Exemplary level criteria 1 credit  
 Exemplary level criteria The following outlines the exemplary level criteria to achieve one innovation credit for 

this BREEAM issue: 
6. There are, or will be, operational infrastructure and resources in place to coordinate the following 

activities at quarterly intervals for the first three years of building occupation: 
a. Collection of occupant satisfaction, energy consumption and (where available)water consumption 

data 
b. Analysis of the data to check the building is performing as expected, make any necessary 

adjustments to systems controls or to inform building user behaviours 
c. Setting targets or appropriate actions for reducing water and energy consumption and monitor 

progress towards these 
d. Feedback any 'lessons learned' to the design team and developer for use in future projects 
e. Provision of the actual annual building energy, water consumption and occupant satisfaction data to 

BRE.  

 

 
1. Daikin  

Daikin equipment  
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Part 4:  

 

Technical LEED evidence documentation for 

sustainability experts. 

 

Daikin/LEED technical evidence document for 

consultants: 
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Energy and Atmosphere: Fundamental Commissioning and Verification Required 

Category: Energy and Atmosphere 
Subcategory:  EA  Prerequisite: Fundamental Commissioning and Verification Required 

Prerequisite: Required (0 points) 
 
This document demonstrates compliance of Daikin equipment with 2017 LEED v4 Building Design and Construction Addenda. This 
evidence document describes the following information. 

LEED requirement; LEED criteria; number of points 
 
EA: Fundamental Commissioning and Verification: Commissioning Process Scope 0 credit  
 Complete the following commissioning (Cx) process activities for mechanical, electrical, plumbing, and renewable 

energy systems and assemblies, in accordance with ASHRAE Guideline 0-2005 and ASHRAE Guideline 1.1–
2007 for HVAC&R Systems, as they relate to energy, water, indoor environmental quality, and durability.  
Requirements for exterior enclosures are limited to inclusion in the owner’s project requirements (OPR) and basis 
of design (BOD), as well as the review of the OPR, BOD and project design. NIBS Guideline 3-2012 for Exterior 
Enclosures provides additional guidance. 

• Develop the OPR. 
• Develop a BOD. 

The commissioning authority (CxA) must do the following: 
• Review the OPR, BOD, and project design. 
• Develop and implement a Cx plan. 
• Confirm incorporation of Cx requirements into the construction documents. 
• Develop construction checklists. 
• Develop a system test procedure.·· Verify system test execution. 
• Maintain an issues and benefits log throughout the Cx process. 
• Prepare a final Cx process report. 
• Document all findings and recommendations and report directly to the owner throughout the process. 

The review of the exterior enclosure design may be performed by a qualified member of the design or construction 
team (or an employee of that firm) who is not directly responsible for design of the building envelope. 

 

EA: Fundamental Commissioning and Verification: Commissioning Authority 0 credit  
 Non Daikin credit  
EA: Fundamental Commissioning and Verification: Current Facilities Requirements and Operations and Maintenance 
Plan 

0 credit  

 Prepare and maintain a current facilities requirements and operations and maintenance plan that contains the information 
necessary to operate the building efficiently. The plan must include the following:  

• a sequence of operations for the building;  
• the building occupancy schedule;  
• equipment run-time schedules;  
• setpoints for all HVAC equipment;  
• set lighting levels throughout the building;  
• minimum outside air requirements;  
• any changes in schedules or setpoints for different seasons, days of the week, and times of day;  
• a systems narrative describing the mechanical and electrical systems and equipment;  
• a preventive maintenance plan for building equipment described in the systems narrative; and  
• a commissioning program that includes periodic commissioning requirements, ongoing commissioning tasks, and 

continuous tasks for critical facilities. 

 

 

EA: Fundamental Commissioning and Verification: Commissioning Process Scope  

The purpose of this prerequisite is to provide specific information for achieving the OPR related to heating, ventilating, air-conditioning, 
and refrigerating systems in buildings. With specific emphasis on: 

› HVAC&R systems to fully support The Commissioning Process activities of Guideline 0-2005 
› verification during each phase of The Commissioning Process 
› acceptance during each phase 
› documentation during each phase 
› Systems Manual specific requirements 
› training for operations and maintenance personnel and occupants 

A list of milestones needs to be defined in the pre-design phase by the Commissioning & Planning team (Facilities engineer, 
Owner’s automatic controls and building automation technician, Facility IT Network manager or technician Owner’s 
HVAC&R technician, Architect, HVAC&R design professional, Electrical design professional.): 
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Milestones: 

During the Pre-Design Phase it is critical to document key commissioning process milestones relative to the HVAC&R 
systems during Design, Construction, and Occupancy and Operations Phases. These include: 

› Pre-design meeting 
› Design review (multiple), including the Basis of Design 

requirements with each design submittal 
› Design Phase updated Commissioning Plan 
› Pre-construction meeting 
› Construction Phase updated Commissioning Plan 
› Commissioning meetings 
› Material and equipment submittal (including 

manufacturer’s operations and maintenance 
documentation) review, – including control equipment. 

› Coordination drawing submission 
› Initial Systems Manual submission -- xx days after 

submittal approval 
› Submission of automatic control and building automation 

controls logic diagrams 
› Submission of automatic control and building automation 

controls software xx days after submittal acceptance 
›  Training program implementation plan 
› Construction Checklist completion and tracking 
› Equipment factory testing, (p) Equipment placement 

review 
› Testing procedure development (update Commissioning 

Plan) 
› Contractor required test verification (duct pressure 

testing, pipe pressure testing, etc.) 
› Initial automatic controls and building automation system 

acceptance 
 

› Testing, adjusting, and balancing report and verification, 
› Final automatic controls and building automation system 

acceptance 
› HVAC&R system testing 
› Initial automatic controls and building automation system 

acceptance 
› Testing, adjusting, and balancing report and verification 
› Final automatic controls and building automation system 

acceptance 
› HVAC&R system testing 
› Final Systems Manual submission 
› Operator, maintenance, and occupant training, National 

Conference on Building Commissioning: May 2-4, 2007 
Dorgan: Guideline 1-2007 HVAC&R Technical 
Requirements for The Commissioning Process 4 

› Turnover of systems/HVAC&R systems acceptance – start 
of warranties, Draft Commissioning Process Report 

› Commissioning Authority site visits during first year of 
operation 

› Operator, maintenance, occupant additional training 
› Seasonal testing 
› XX-month warranty walk-through and verification 
› Lessons learned meeting 
› Final Commissioning Process Report 
 

 

EA: Fundamental Commissioning and Verification: Commissioning Authority 

Non Daikin credit 

EA: Fundamental Commissioning and Verification: Current Facilities Requirements and Operations and Maintenance Plan 

This is Basic commissioning information, much of the topics which are mentioned in Enhanced Commissioning are also having impact on 
this prerequisite. 
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30 Energy and Atmosphere: Enhanced Commissioning 
Category: Energy and Atmosphere 

Subcategory:  EA: Enhanced Commissioning 
2-6 points 

 
This document demonstrates compliance of Daikin equipment with 2017 LEED v4 Building Design and Construction Addenda. This 
evidence document describes the following information. 

LEED requirement; LEED criteria; number of points 
OPTION 1  
Path 1: EA: Enhanced Commissioning: Enhanced Commissioning 3 points 
 Complete the following commissioning process (CxP) activities for mechanical, electrical, plumbing, and renewable 

energy systems and assemblies in accordance with ASHRAE Guideline 0–2005 and ASHRAE Guideline 1.1–2007 for HVAC&R 
systems, as they relate to energy, water, indoor environmental quality, and durability. 
 
The commissioning authority must do the following: 
• Review contractor submittals. 
• Verify inclusion of systems manual requirements in construction documents. 
• Verify inclusion of operator and occupant training requirements in construction documents. 
• Verify systems manual updates and delivery. 
• Verify operator and occupant training delivery and effectiveness. 
• Verify seasonal testing. 
• Review building operations 10 months after substantial completion. 
• Develop an on-going commissioning plan. 

Include all enhanced commissioning tasks in the OPR and BOD.. 

 

Path 2: EA: Enhanced Commissioning: Enhanced Commissioning 4 points  
 Achieve Path 1. 

AND 
Develop monitoring-based procedures and identify points to be measured and evaluated to assess performance of 
energy- and water-consuming systems.   
 
Include the procedures and measurement points in the commissioning plan. Address the following: 
• roles and responsibilities; 
• measurement requirements (meters, points, metering systems, data access); 
• the points to be tracked, with frequency and duration for trend monitoring; 
• the limits of acceptable values for tracked points and metered values (where appropriate, predictive algorithms may 

be used to compare ideal values with actual values); 
• the elements used to evaluate performance, including conflict between systems, out-of-sequence operation of 

systems components, and energy and water usage profiles; 
• an action plan for identifying and correcting operational errors and deficiencies; 
• training to prevent errors; 
• planning for repairs needed to maintain performance; and 
• the frequency of analyses in the first year of occupancy (at least quarterly). 

Update the systems manual with any modifications or new settings, and give the reason for any modifications from 
the original design. 

 

OPTION 2  
EA: Enhanced Commissioning: Envelope commissioning 2 points  
 Fulfil the requirements in EA Prerequisite Fundamental Commissioning and Verification as they apply to the building’s 

thermal envelope in addition to mechanical and electrical systems and assemblies.  
Complete the following commissioning process (CxP) activities for the building’s thermal envelope in accordance with 

ASHRAE Guideline 0–2005 and the National Institute of Building Sciences (NIBS) Guideline 3–2012, Exterior Enclosure 
Technical Requirements for the Commissioning Process, as they relate to energy, water, indoor environmental quality, and 
durability. 

 
Commissioning authority must complete the following: 
• Review contractor submittals. 
• Verify inclusion of systems manual requirements in construction documents. 
• Verify inclusion of operator and occupant training requirements in construction documents. 
• Verify systems manual updates and delivery. 
• Verify operator and occupant training delivery and effectiveness. 
• Verify seasonal testing. 
• Review building operations 10 months after substantial completion. 
• Develop an on-going commissioning plan. 

 

 

OPTION 1: Path 2: EA: Enhanced Commissioning: Enhanced Commissioning 
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We choose Path 2 which uses patch 1 as a basis and goes the extra mile. For this category, Daikin can contribute valuable 
information to obtain all 6 credits specified.  This section will focus on what our contribution can be on the following 
domains:  

• Verify systems manual updates and delivery. 
• Verify operator and occupant training delivery and effectiveness. 
• Verify seasonal testing. 
• Review building operations 10 months after substantial completion. 

Develop monitoring-based procedures and identify points to be measured and evaluated to assess performance of energy- 
and water-consuming systems. 
 

• Measurement requirements  
• Training to prevent errors 
• Frequency of analyses 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Manual updates & Training:Daikin send all the installation manuals of the equipment along with the units. Furthermore we can 
provide for LEED purpose an extensive set of documentation to make have all manuals and to have a training schedule regarding HVAC. 
Some examples of documentation which we can provide is listed below. 

    
Service manuals Technical data Operation manuals Simple sef-Diagnosis documents 

 
Overview of functions operation manual 

 

  

Seasonal testing: Complex systems such as Daikin HVAC systems often undergo a seasonal commissioning. (Heating 
commissioning in winter, cooling commissioning in summer). These systems require constant care taking because they 
represent an crucial portion of the electricity consumption as can be seen below. 
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 Testing of all building services under full load conditions, i.e. heating equipment in midwinter, cooling and 
ventilation equipment in midsummer, and under part load conditions (spring and autumn) 

 Where applicable, testing should also be carried out during periods of extreme (high or low) occupancy 
 Interviews with building occupants (where they are affected by the complex services) to identify problems or 

concerns regarding the effectiveness of the systems 
 Recommissioning of systems (following any work needed to serve revised loads), and incorporating any revisions 

in operating procedures into the operations and maintenance (O&M) manuals. 

 

 

Review building operations: This is something Daikin can facilitate. Energy consumption is also a functionality which we 
monitor continuously with our intelligent Touch Manager. The data can be used for energy management, furthermore, iTM 
gives you smart energy management tools such as: 

› Daily energy consumption is presented in easy to understand graphs. Energy targets and projected energy 
consumption data as well as comparison data with the previous year’s actual results are presented in a user-
friendly format to help ensure energy-saving control. 

› Automatically evaluation of energy consumption, the intelligent Touch manager identifies units that substantially 
deviate from operation rules established by the user for operation time and predetermined temperature settings. 
The system points out in which rooms the biggest energy savings can be achieved.  

› More information is given in category ‘Advanced Energy Metering’  
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31 Energy and Atmosphere: Advanced Energy Metering  (& Building-level 
Energy Metering) 

Category: Energy and Atmosphere 
Subcategory:  EA: Building-Level Energy Metering  

EA: Advanced Energy Metering 
1 point 

 
This document demonstrates compliance of Daikin equipment with 2017 LEED v4 Building Design and Construction Addenda. This 
evidence document describes the following information. 

Leed requirement; LEED criteria; number of points 
EA: Advanced Energy Metering 1 points  
 Install advanced energy metering for the following: 

• all whole-building energy sources used by the building; and 
• any individual energy end uses that represent 10% or more of the total annual consumption of the building. 

 
The advanced energy metering must have the following characteristics. 

• Meters must be permanently installed, record at intervals of one hour or less, and transmit data to a remote 
• location. 
• Electricity meters must record both consumption and demand. Whole-building electricity meters should 
• record the power factor, if appropriate. 
• The data collection system must use a local area network, building automation system, wireless network, or 
• comparable communication infrastructure. 
• The system must be capable of storing all meter data for at least 36 months. 
• The data must be remotely accessible. 
• All meters in the system must be capable of reporting hourly, daily, monthly, and annual energy use. 
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Typically, many buildings today rely on several separate systems for heating, cooling, air curtain heating and hot water. As 
a result energy is wasted. To provide a much more efficient alternative, Daikin technology has been developed into a total 
solution managing up to 70% of a buildings energy consumption giving large potential to cost saving.  

› Heating and cooling for year round comfort  
› Hot water for efficient production of hot water  
› Underfloor heating /cooling for efficient space heating/cooling  
› Ventilation for high quality environments  
› Air curtains for optimum air separation  
› Controls for maximum operating efficiency  
› Cooling for server rooms, telecom shelters, ... via VRV heat recovery or Sky Air units  
› Refrigeration via our VRV based refrigeration units  

 

 

3a.  Daikin monitor solutions: DX VRV & Sky air  

In order to meet LEED requirements for “EA: Advanced Energy Metering”  Daikin has several solution which are all 
described below.  

Solution 1: Intelligent Touch Manager              

The intelligent touch manager has got a PPD (power proportional distribution) functionality, this allows the system to 
measure the energy consumption for each indoor unit. The data can be used for energy management, energy waste 
prevention, but also for the calculation of air conditioning usage fees for respective tenants. It is easy to output PPD data, 
this can be done via CVS format or can be linked to the full BMS system via BACnet gateway.   

The energy consumption is proportionally calculated for each indoor unit of the DX system, regardless its size. The data can 
be used for energy management and calculation of air conditioning usage fees for respective tenants. Furthermore, iTM 
gives you smart energy management tools such as: 

› Daily energy consumption is presented in easy to understand graphs. Energy targets and projected energy 
consumption data as well as comparison data with the previous year’s actual results are presented in a user-
friendly format to help ensure energy-saving control. 

› Automatically evaluation of energy consumption, the intelligent Touch manager identifies units that substantially 
deviate from operation rules established by the user for operation time and predetermined temperature settings. 
The system points out in which rooms the biggest energy savings can be achieved. 
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Whether the consumptions needs to be measured by end energy consuming use, tenant area or by relevant function area 
within a building. The PPD function gives a clear consumption profile of on indoor unit level, assigned to the necessary 
control group. 

Overal benefits: 

› Overal Track overall site energy usage, by location, floor, energy system, tenancy area. 

› Monitor energy data on a yearly, monthly and daily basis  
› Identify areas where energy is wasted, such as unnecessary heating or cooling at night  
› Convert data into various forms for ease of use (e.g., per kWh/m, per euros, per CO2 kg)  
› Set and change heating and cooling points, alarms, etc. (iTM Link)  
› Monitor the system online or through on site access panel iTM 24/7  
› Show overall site energy usage (VRV, lighting, etc) 

 

For more information, please download our ECPEN15-302 brochure ‘Control systems: Intelligent Touch Manager”. 
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Access to all data and equipment is granted via the Intelligent Touch Manager (iTM) interface and web access tool. Some of 
the functionalities are: 
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Visualise and manage consumption intelligently  

VRV Cloud is one of Daikin’s intelligent remote monitoring services, operating on the i-Net platform. It is a smart 
visualisation tool that employs a cloud server to simulate and analyse your VRV’s operating data. It does more than just 
track temperature and energy use: it sets annual targets, warns you when you exceed your projected usage, and works 
with you to manage power consumption.  

Daikin’s solution for hands-on energy management is simple to use and set up. VRV Cloud interface offers different ways to 
evaluate or monitor building energy, target energy use, compare overall energy use between locations or analyse 
operations. It’s accessible online – anytime and anywhere, which means you are always in control.  

Who benefits from VRV Cloud?  

VRV Cloud’s analysis tools put you in the driver’s seat, whether you’re managing just one location or multiple sites. It 
provides remote monitoring for all your VRV energy and operation data and suggests how you can reduce costs and 
increase efficiency. Single-site facility managers can:  

› Track overall site energy usage, by location  
› Monitor energy data on a yearly, monthly and daily basis  
› Identify areas where energy is wasted, such as unnecessary heating or cooling at night  
› Convert data into various forms for ease of use (e.g., per kWh/m, per euros, per CO2 kg)  
› Set and change heating and cooling points, alarms, etc. (iTM Link)  
› Monitor the system online 24/7  

Multiple-site facility managers can also:  

› Display site size in metres, making it easy to compare multiple sites  
› Show overall site energy usage (VRV, lighting, etc.) for one or more locations  
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Because VRV Cloud is always on duty, you can focus on your core business. It also enables building owners to check 
data on selected sites or groups and compare multi-building energy data.  
VRV Cloud means added value  

VRV Cloud allows customers to self-manage and determine where operations can be optimised. It provides a realistic 
target for annual energy consumption, with savings as high as 15%!  

› You plan your annual energy target  
› The cloud server monitors and checks the progress of your plan  
› If action is needed, the cloud server lets you know  

Base your annual energy target on customer experience – that is, using the previous year’s energy bill to set a target – 
or let the program recommend an annual energy target using stored data from one year of energy usage. Naturally, 
you are in control: adjust your settings or your target at any time.  

Packaged concept  

Since VRV Cloud is a service that works on the i-Net platform, Daikin’s intelligent monitoring system, no additional 
wiring or sensors are required; once the VRV control is installed, you can start monitoring straight away. Start-up is 
fast, easy and costs less than installing a Building Energy Management System (BEMS). If you’re ready to take control 
of your system and start saving now, contact Daikin today to find out how VRV Cloud can help you. 

https://my.daikin.eu/content/dam/document-library/catalogues/Service_Product%20catalogue_ECPEN17-
540_English.pdf 
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32 Indoor Environmental quality credit: Thermal comfort 
Category: Indoor Environmental quality credit 

Subcategory:  IE: Thermal comfort 
1 point 

 
This document demonstrates compliance of Daikin equipment with 2017 LEED v4 Building Design and Construction Addenda. This 
evidence document describes the following information. 

LEED requirement; LEED criteria; number of points 
OPTION 1: ASHRAE standard 55-2010 1 point 
 Design heating, ventilating, and air-conditioning (HVAC) systems and the building envelope to meet the 

requirements of ASHRAE Standard 55–2010, Thermal Comfort Conditions for Human Occupancy, with errata or a 
local equivalent. 
For natatoriums, demonstrate compliance with ASHRAE HVAC Applications Handbook, 2011 edition, Chapter 5, 
Places of Assembly, Typical Natatorium Design Conditions, with errata. 

 

OPTION 2: ISO and CEN standards 1 point 
 Design HVAC systems and the building envelope to meet the requirements of the applicable standard: 

• ISO 7730:2005, Ergonomics of the Thermal Environment, analytical determination and interpretation of 
thermal comfort, using calculation of the PMV and PPD indices and local thermal comfort criteria; and 
• CEN Standard EN 15251:2007, Indoor Environmental Input Parameters for Design and Assessment of 

Energy Performance of Buildings, addressing indoor air quality, thermal environment, lighting, and acoustics, 
Section A2. 

 

 

To achieve this point, a thermal model has to be carried out using the PMV or PPD indices and local thermal comfort criteria in according 
with ISO 7730:2005. In this ISO standard, 6 factors, air temperature, radiant temperature, air velocity, humidity, clothing and activity are 
considered and the human response to is being categorised.  

Conditions for thermal comfort according to Fanger in 1970: 

› Heat balance 
› Sweat rate for comfort 
› Mean skin temperature for comfort 
› No local discomfort 

Air temperature in summer and winter. (EN-ISO 7730) 

Activity Functionality Classification Air temperature 
Summer  

(Cooling season) 
Winter 

(Heating season) 
Sedentary work  
 

Single, landscape office, landscape 
office, Conference room, Cafeteria, 
restaurant, Classroom 

A 24,5 ± 1,0 22,0 ± 1,0 
B 24,5 ± 1,5 22,0 ± 2,0 
C 24,5 ± 2,0 22,0 ± 3,0 

Standing work Laboratory 
Department store 

A 23,0 ± 1,0 19,0 ± 1,5 
B 23,0 ± 2,0 19,0 ± 3,0 
C 23,0 ± 3,0 19,0 ± 4,5 

These temperature values all fall within the working conditions of the VRV IV heat recovery system. Furthermore every room can be 
foreseen of complete independent cooling and or heating functionality. The temperature precision can be set from 3°C to 1°C which is well 
within the most stringent classification A   

Air velocity in summer and winter (EN-ISO 7730) 

Activity Functionality Classification Maximum air velocity 
Summer  
(0,5 clo) 

Winter 
(1,0 clo) 

Sedentary work  
 

Single/landscape office, landscape 
office, Conference room, 
Cafeteria/restaurant, Classroom 

A 0.12 0.1 
B 0.19 0.16 
C 0.24 0.21 

Standing work Laboratory 
Department store 

A 0.16 0.13 
B 0.2 0.15 
C 0.23 0.18 

These values can be reached by means of VRV IV heat recovery system. By making the selection at a low fan speed but high capacity, the 
Air Changes per Hour (ACH) will be minimal fourth fold and maximal eightfold  per hour.   
The yellow zones in the upper table indicate whether investigation of way of air intake is required. The cassette will give a traditional air 
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speed of 0,2m/s, for ducted units, the air speed can be kept much lower thanks to changing the way of air introduction. Which will give 
you the maximum comfort. 

Floor temperature limitations (EN-ISO 7730) 

Classification Floor temperature (⁰C) 
A 19-29 
B 19-29 
C  17-31 
Temperature spread is possible by having a minimal ACH of 4. When there are many obstructions, a floor sensor can be integrated in the 
design, this can trigger the air volume in order to to reach target floor temperature again. Also the combination with floor heating/cooling 
can guarantee these temperature ranges for VRV IV 

Radiation temperature asymmetry limitation (EN-ISO 7730) 

Classification Hot ceiling Cold (glass) wall Cold ceiling 
A <5 <10 <14 
B <5 <10 <14 
C  <7 <13 <18 
. 

Vertical air temperature difference (EN-ISO 7730) 

Classification Vertical temperature difference  
A <2 
B <3 
C  <4 
These values can also be reached as a result of the minimal ACH of 4 AND the combination of VRV IV with VRT. 

The VRV IV system is providing the capacity which is required at a certain timing. This means that the system is not over- nor 
undershooting it’s required capacity. This is a very energy efficient way of providing cooling and heating. 

Select comfort controls: 

Independent cooling and heating for different zones within the building in order to address the necessary thermal comfort 
for every individual zone. E.g. addressing a heating requirement in the open desk space and cooling requirement in the 
adjacent meeting room. This independency is created by means of Daikins heat recovery systems (VRV IV Heat Recovery 
and/or VRV IV W-series Heat Recovery respectively REYQ-T and RWEYQ-T). Each indoor unit is connected to either a single- 
or Multi BS-Box, which independently switches between heating or cooling mode.  

Other means of zoning   control  are:  

Duct units are designed such that they create a layer of hot/cool air in the proximity of window areas. This to avoid a 
vertical stratification of air temperature. Daikins cassettes (roundflow cassette and fully flat cassette) both have the ability 
to independently close flaps to focus heating/cooling on certain areas as can be seen below. Thus allowing the individual 
building user to set their individual comfort level. 
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Different building functions require different approaches. Eg: 

• Office space: zoning can be chosen as required 
• Education: every classroom has their own comfort requirement dependant on various factors (students, pc, …) This can be 

provided individually 
• Hotel: every hotel room, restaurant, lobby can be treated with the same system. 
• Day-care: zoning in different groups as shown 

If eg landscape offices comprise large areas, these areas can be divided into different indoor unit zones which can be set individually. 

Interlocks are possible to make with other systems. This to avoid contradictory operation of different systems. In order to avoid opening of 
windows, an interlock can be made with a window contact or a key contact with an additional adapter BRP7A54 or to the controller 
BRC1C53A/B/C. 
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33 Energy and Atmosphere: Fundamental Refrigerant Management 
Category: Energy and Atmosphere Prerequisite 

Subcategory: Fundamental Refrigerant Management 
Amount of points: Required 

This document demonstrates compliance of Daikin equipment with LEED Reference Guide for constructions, in particular the impact of 
refrigerants subcategory.  

1. Behind the intent                                                                                                                         

Chlorofluorocarbons (CFCs) and other refrigerants contribute to the depletion of the stratospheric ozone layer.  
To address these issues, the 1987 Montreal Protocol established an international agreement to phase out use of  
the most harmful ozone-depleting substances, including CFCs. 
Production of CFCs was phased out in industrialized nations that signed the Montreal Protocol before December 
1995 and in most other countries by 2010. Accordingly, new construction projects cannot install new CFC-based 
refrigeration. However, CFCs may still be used in previously installed HVAC equipment. 
To further progress, LEED requires that CFCs be phased out of existing building equipment before major 
renovation projects are complete. Though both hydro chlorofluorocarbons (HCFCs) and CFCs contribute to ozone 
depletion, only CFCs must be addressed to meet this prerequisite. 

 2. Step by step guidance                                                                                                                

St ep 1.  

Select new equipment that contains no CFC refrigerants. 

1. Identify all new HVAC &R equipment in the project that contains refrigerant and confirm that CFC refrigerants are not used. 
2. The mechanical engineer is typically responsible for specifying equipment that meets the prerequisite requirements. 
3. Older or retrofit equipment with higher efficiency ratings are the most likely to have CFC s, but it is important to check the refrigerant type 

for all new equipment. 

St ep 2.  

Phase out CFCs in existing equipment 

1. Replace or retrofit all existing CFC -based equipment in the base building HVAC &R before the project’s completion. Existing small 
equipment with less than 0.5 pound (225 grams) of refrigerant is exempt from the prerequisite requirements. 

2. If the CFC phase out cannot be completed before occupancy, see Further Explanation, Post occupancy CFC Phase out. 
3. Projects that retain CFC s past initial occupancy, even if a phase-out plan is in progress, are ineligible for EA Credit Enhanced Refrigerant 

Management. The credit calculations must account for all refrigerants present at time of occupancy, except those contained in existing 
small equipment with less than 0.5 pound (225 grams) of refrigerant. 

4. Projects that retain CFC s after occupancy must reduce refrigerant leakage (see Further Explanation, Minimizing Refrigerant Leakage). 
 
Minimizing Refrigerant Leakage 
When CFC-containing equipment is retained, project teams must adhere to the U.S. Environmental Protection Agency Clean Air Act, Title 
VI, Section 608 (or local equivalent for projects outside the U.S.) to minimize leakage in the building. Apply the following best practices in 
addition to the requirements of Section 608 (or local equivalent): Require that the maximum amount of ozone-depleting compounds 
(including both CFCs and HCFCs) are recycled during the servicing and disposal of air-conditioning and refrigeration equipment. 
Set certification requirements for recycling and recovery equipment and technicians, and prohibit the sale of refrigerants to uncertified 
technicians. Require those who service or dispose of air-conditioning and refrigeration equipment to confirm with EPA (or the authority 
having jurisdiction for projects outside the U.S.) that they have acquired recycling or recovery equipment and are complying with the 
requirements of the rule. Require the repair of substantial leaks in air-conditioning and refrigeration equipment with a charge of greater 
than 50 pounds (23 kilograms). Establish safe disposal requirements to ensure removal of refrigerants from goods that enter the waste 
stream with the charge intact (e.g., refrigerators, room air-conditioners). Prohibit individuals from knowingly venting ozone-depleting 
compounds that are used as refrigerants (generally CFCs and HCFCs) into the atmosphere while maintaining, servicing, repairing, or 
disposing of air conditioning or refrigeration equipment (including appliances). 
Required Documentation 

Documentation All Equipment Phase out Required 
Equipment type  X 
Refrigerant type  X 
CFC conversion or replacement plan  X 
Refrigerant leakage rate, quantity  X 
Phase-out completion date  X 
Confirmation that no new or existing 
equipment contains CFCs 

X X 
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Related Credit Tips 
EA Credit Enhanced Refrigerant Management. Selecting equipment that has low ozone depletion potential 
(ODP) and global warming potential (GWP), as well as no CFCs, will help achieve the related credit. 
EA Credit Optimize Energy Performance. Alternatives to CFC and HCFC refrigerants, such as R-410A, have 
lower refrigerant impacts but ma025y require higher levels of energy use. Some energy-efficient systems, like variable 
refrigerant flow (VRF), may increase the overall refrigerant impact because of the relatively higher amount of 
refrigerants their operation requires 

3. Daikin solutions                                                                      

Daikin Europe NV has taken responsibility in the constant decrease of refrigerant leakage. Through recovery, production, installation and 
maintenance the leakage potential is minimised. For more information please visit:   

http://www.daikin.com/csr/environment/activity/02.html. 

The system refrigerant charge consists of 2  different amounts. First of all a pre-charged amount in the outdoor unit plus the field charge 
which is dependent on design, piping length, the design of the VRV IV system assures the lowest refrigerant charge in the market.  Field 
charge of competitors can often be 50% higher and thus consequently negatively affect your achieved credits. Reason for this advantage is 
our smaller tube diameter and our unmatched branch selection boxes which allow system flexibility.  

Furthermore Daikin developed a range of VRF outdoor units, RXYQQ-T, which is able to replace quickly the old VRF operating with R-22 or 
R-407C in order to utilize R410A which has ODP=0 and lower refrigerant impact. 

  

http://www.daikin.com/csr/environment/activity/02.html
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34 Energy and Atmosphere: Fundamental Refrigerant Management 
 

Category: Energy and Atmosphere Prerequisite 
Subcategory: Fundamental Refrigerant Management 

Amount of points: 1 
 

LEED credit; LEED criteria; number of credits 
 

 

Opt 01 Impact of refrigerants: No refrigerant use or low impact refrigerant  credit  Total of 
1 
credit 

 a) Do not use refrigerants or use only refrigerants (naturally or synthetic) that have an ozone 
depletion potential (ODP) of zero and a global warming potential (GWP) less than 50. 

 

Opt 02 Impact of refrigerants: Calculation of refrigerant impact credit Total of 
1 
credit 

 b) Select refrigerants that are used in heating, ventilating, air-conditioning and refrigeration 
(HVAC&R) equipment to minimize or eliminate the emission of compounds that contribute to 
ozone depletion and climate change. The combination of all new and existing base building 
and tenant HVAC&R equipment that serve the project must comply with the methodology 
shown in the reference guide. 

 

 

1. No refrigerant use                                                     

No use of refrigerant for the entire site: 99% of the case this is not feasible. Most project have some refrigerant based system either via 
direct or indirect expansion. Furthermore, so far there is no refrigerant whose ODP is 0 and GWP is 50. For the purpose of this technical 
document we will focus on how to obtain the 1 credits by means of having refrigerant based systems installed. 

1. Refrigerant calculation                                                    

In order to calculate the impact of refrigerant on the environment, LEED has developed a calculation method to quantify this effect. The 
formula is  based on several parameters such as Ozone Depletion Potential, Global Warming Potential, system life and refrigerant quantity. 
All these factors can be provided from manufacturers side. Provided that Daikin VRV IV system running on R410A is installed on site the 
following parameters are valid: 

IP Units SI Units 
Calculation definitions for LCGWP+LCODPx105≤100 (IP 
units) 

Calculation definitions for LCGWP+LCODPx105≤100 (SI 
units) 

LCODP=[ODPr x (Lr x Life+Mr) x Rc] / Life Kg CFC 11/( kW/year) =[ODPr x (Lr x Life+Mr) x Rc] / Life 
LCGWP=[ GWPr x ( Lr x Life + Mr) x Rc] / Life LCGWP=[ GWPr x ( Lr x Life + Mr) x Rc] / Life 
LCODP= Lifecycle Ozone Depletion Potential (lb CFC 11/ 
Ton-Year) 

Kg CFC11/(kW/year)= Lifecycle Ozone Depletion Potential (lb CFC 11/ 
Ton-Year) 

LCGWP: Lifecycle Direct Global Warming Potential (lb 
CO2/Ton-Year) 

LCGWP: Lifecycle Direct Global Warming Potential (kg CO2/kW-Year) 

GWPr: Global Warming Potential of Refrigerant (0 to 12.000 
lb CO2 / lbr) 

GWPr: Global Warming Potential of Refrigerant (0 to 12.000 kg CO2 / 
kg r) 

ODPr: Ozone Depletion Potential of Refrigerant (0 to 0,2 lb 
CFC11 / lbr) 

ODPr: Ozone Depletion Potential of Refrigerant (0 to 0,2 kg CFC11 / 
kg r) 

Lr : Refrigerant leakage Rate (2.0%) Lr : Refrigerant leakage Rate (2.0%) 
Mr: End-of-Life Refrigerant Loss (10%) Mr: End-of-Life Refrigerant Loss (10%) 
Rc: Refrigerant Charge (0,5 to 5 lbs of refrigerant per ton of 
gross AHRI rated cooling capacity) 

Rc: Refrigerant Charge (0,065 to 0,65 kg of refrigerant per kW of 
AHRI rated or EUROVENT Certified cooling capacity) 

Life: Equipment life (10 years; default based equipment 
type; unless otherwise demonstrated) 

Life: Equipment life (10 years; default based equipment type; unless 
otherwise demonstrated) 

 

For multiple types of equipment, calculate a weighted average of all base building HVAC&R equipment, using the following 
formula: 

IP UNITS SI UNITS 
∑[(𝑳𝑳𝑪𝑪𝑳𝑳𝑳𝑳𝑳𝑳+𝑳𝑳𝑪𝑪𝑪𝑪𝑳𝑳𝑳𝑳 𝒙𝒙 𝟏𝟏𝟏𝟏𝟓𝟓 ) 𝒙𝒙 𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸]

𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸
≤100 

∑[(𝐿𝐿𝐶𝐶𝐺𝐺𝐺𝐺𝐺𝐺+𝐿𝐿𝐶𝐶𝐿𝐿𝐿𝐿𝐺𝐺 𝑥𝑥 105 ) 𝑥𝑥 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝐶𝐶]
𝑄𝑄𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

≤13 

 



                              

77 
 

                   

CALCULATION DEFINITIONS FOR IP UNITS CALCULATION DEFINITIONS FOR SI UNITS 
∑[(𝑳𝑳𝑪𝑪𝑳𝑳𝑳𝑳𝑳𝑳+𝑳𝑳𝑪𝑪𝑪𝑪𝑳𝑳𝑳𝑳 𝒙𝒙 𝟏𝟏𝟏𝟏𝟓𝟓 ) 𝒙𝒙 𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸]

𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸
≤100 

∑[(𝐿𝐿𝐶𝐶𝐺𝐺𝐺𝐺𝐺𝐺+𝐿𝐿𝐶𝐶𝐿𝐿𝐿𝐿𝐺𝐺 𝑥𝑥 105 ) 𝑥𝑥 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝐶𝐶]
𝑄𝑄𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

≤13 

Qunit: Gross AHRI rated cooling capacity of 
an individual HVAC or refrigeration unit 
(Tons) 

Qunit: EUROVENT Certified cooling 
capacity of an individual HVAC or 
Refrigertion unit (kW) 

Qtotal: Total gross AHRI rated cooling 
capacity of all  HVAC or Refrigeration 

Qtotal: Total EUROVENT Certified cooling 
capacity of all HVAC or Refrigeration (kW) 

 

For RETAIL: different approach is used; please, check the LEED guide 

1. STEP-BY-STEP GUIDANCE and EXAMPLE                                                   

i) STEP ONE. Calculate Refrigerant Impact of Proposed System 

First of all, it is necessary to assume values for ODP and GWP ( respectively Ozone Depletion Potential and Global Warming Potential) 
utilized for VRF systems: 

REFRIGERANT   
Hydrofluorocarbons ODPr GWPr 
R-134a 0 1300 
R-410a 0 2087,50 

 

After it is necessary to define:  

Parameters Value 
Lr: refrigerant leakage rate 2% 
Mr:end-of-life refrigerant loss 10% 
Life: equipment life 15 years 
Rc: refrigerant Charge Ratio between the TOTAL amount of 

refrigerant in the system and the total 
capacity of the same 

 

For example for a RXYQ12T  (cooling rated capacity of 33,5 kW) with  certain piping’s length with a pre-charged refrigerant amount of 6,3 
kg and an additional field charge of  5,9 kg the Rc value is: 

(6,3+5,9)
33,5

=0,36 (kg/kW) 

2) EXAMPLE of CALCULATION: 

Let’s consider a 12HP VRV unit for an small office building and let’s calculate all the parameters according to the tabs previously shown: 

Example of calculation small office 
Inputs 

Units Qunit 
(kW) 

Refrigerant GWPr ODPr Rc (kg/kW) Life 
(years) 

Lr 
(%) 

Mr 
(%) 

1 33,5 R410A 2087,50 0 0,36 15 2 10 
Qtotal 33,5        

 

Example of calculation small office 
Inputs 

Tr Total Leakage 
(Lr x Life+Mr) 
 

LCGWP 
(GWPr x Tr xRc)/ Life 

LCODP x 105  
= 

(ODPr x Tr x Rc)/ Life 

Refrigerant atmospheric impact 
= 

LCGWP + LCODP x 105 

(LCGWP + LCODP x 105) 
x N x Qunit 

40% 20,02 0 20,02 670,8 
Since the Refrigerant atmospheric impact is higher than 13 this system doesn’t earn the credit 
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35 Energy and Atmosphere: Minimum Environmental Quality Prerequisite 
Category: INDOOR ENVIRONMENTAL QUALITY PREREQUISITE 

Subcategory: Minimum Indoor Air Quality Performance 
Amount of points: prerequisite 

 

1. Minimum Indoor Air Quality Prerequisite                                                   

INTENT: 

To contribute to the comfort and well-being of buildings occupants by establishing minimum standards for indoor air quality 

MECHANICAL VENTILATED SPACES: 

Minimum Air Quality Performances: Prerequisite prerequisite 
1) OPTION ONE: Be compliant with ASHRAE STANDARD 62.1-2010 

For mechanically ventilated spaces (and for mixed-mode systems when the mechanical ventilation is activated), 
determine the minimum outdoor air intake flow for mechanical ventilation systems using the ventilation rate 
procedure from ASHRAE 62.1–2010 or a local equivalent, whichever is more stringent. Meet the minimum 
requirements of ASHRAE Standard 62.1–2010, Sections 4–7, Ventilation for Acceptable Indoor Air Quality (with 
errata), or a local equivalent, whichever is more stringent. 

2) OPTION TWO: Be compliant with CEN STANDARDS EN 15251-2007 and EN13779-2007 
Projects outside the U.S. may instead meet the minimum outdoor air requirements of Annex B of Comité 
Européen de Normalisation (CEN) Standard EN 15251–2007, Indoor environmental input parameters for design 
and assessment of energy performance of buildings addressing indoor air quality, thermal environment, lighting 
and acoustics; and meet the requirements of CEN Standard EN 13779–2007, Ventilation for nonresidential 
buildings, Performance requirements for ventilation and room conditioning systems, excluding Section 7.3, 
Thermal environment; 7.6, Acoustic environment; A.16; and A.17. 

 

 

NATURAL VENTILATED SPACES: 

For naturally ventilated spaces (and for mixed-mode systems when the mechanical ventilation is inactivated), determine the minimum 
outdoor air opening and space configuration requirements using the natural ventilation procedure from ASHRAE Standard 62.1–2010 or a 
local equivalent, whichever is more stringent. 

All the Daikin ventilation equipment (AHU, VAM and VKM) are compliant with the local legislation in matter of ventilation comfort in 
buildings. 
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36 Energy and Atmosphere: Minimum Acoustic Performance  
Category: INDOOR ENVIRONMENTAL QUALITY PREREQUISITE 

Subcategory: MINIMUM ACOUSTIC PERFORMANCE 
Amount of points: 1 point 

 
INTENT 
To provide workspaces and classrooms that promote occupants’ wellbeing, productivity, and communications through effective acoustic 
design. 

HVAC Background Noise 

Achieve maximum background noise levels from heating, ventilating, and air conditioning (HVAC) systems per 2011 ASHRAE Handbook, 
HVAC Applications, Chapter 48, Table 1; AHRI Standard 885-2008, Table 15; or a local equivalent. Calculate or measure sound levels. For 
measurements, use a sound level meter that conforms to ANSI S1.4 for type 1 (precision) or type 2 (general purpose) sound measurement 
instrumentation, or a local equivalent. Comply with design criteria for HVAC noise levels resulting from the sound transmission paths listed 
in ASHRAE 2011 Applications Handbook, Table 6; or a local equivalent. 

Design Guidelines for HVAC.Related Background Sound in Rooms (ASHRAE Tab.1) 
Room Types Octave band Analysis Approximate Overall Sound Pressure Level  

NC/RC dBA dBC 
Residences,Apartments Living areas 30 35 60 

Hotel/Motels Rooms 30 35 60 
Meeting Rooms 30 35 60 
Corridors and lobbies 40 45 65 

Office Buildings Private office 30 35 60 
Conference rooms 30 35 60 
One plan office 40 45 65 
Corridors and lobbies 40 45 65 

 

Outdoor Sound Criteria 

 Acceptable outdoor sound levels are generally specified by local noise ordinances or other government codes, which almost always use 
the A-weighted noise level (dBA) as their metric. The usual metric is either Lmax (maximum noise level over a period), Leq (average noise 
level over a period), or Lp (no indication of the measure). The time constant (FAST or SLOW) used for Lmax or Lp depends on the code. 
Some communities have no ordinance and depend on state regulations that often use the day/night noise level descriptor LDN, which is a 
combination of the daytime (7:00 AM to 10:00 PM) and night time (10:00 PM to 7:00 AM) average noise levels (Leq) with a 10 dB penalty 
for night time.  

Outdoor Air-Cooled Chillers and Condensers. 

 Outdoor units often use either reciprocating, scroll, or screw compressors. They are also used as the chiller portion of rooftop packaged 
units. The dominant noise sources in outdoor air-cooled chillers are the compressors and the condenser fans, which are typically low-cost, 
high-speed propeller fans. For air-cooled condensing units, propeller fans are the only significant noise source. Factory sound data for 
outdoor equipment are obtained in accordance with AHRI Standard 370 (ISO3744), which requires the determination of the equipment’s 
octave band sound power levels (Lw), the A-weighted overall sound power level (Lwa), and the tone-adjusted A-weighted overall sound 
power level (Lwat). Because AHRI 370 (ISO3744) is a sound power measurement technique, it provides certifiable sound data that can be 
compared across chiller manufacturers with greater certainty than is possible using the sound-pressure-based AHRI 575. 

Sound Transmission 

Meet the composite sound transmission class (STCC) ratings listed in Table 1, or local building code, whichever is more stringent. 

Reverberation Time 

Meet the reverberation time requirements in Table 2 (adapted from Table 9.1 in the Performance Measurement Protocols for Commercial 
Buildings1). 

Sound Reinforcement and Masking Systems 

Sound Reinforcement 
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For all large conference rooms and auditoriums seating more than 50 persons, evaluate whether sound reinforcement and AV playback 
capabilities are needed. If needed, the sound reinforcement systems must meet the following criteria: 

·· Achieve a speech transmission index (STI) of at least 0.60 or common intelligibility scale (CIS) rating of at least 0.77 at representative 
points within the area of coverage to provide acceptable intelligibility. 

·· Have a minimum sound level of 70 dBA. 

·· Maintain sound-level coverage within +/–3 dB at the 2000 Hz octave band throughout the space. 

Masking Systems 

For projects that use masking systems, the design levels must not exceed 48 dBA. Ensure that loudspeaker coverage provides uniformity of 
+/–2 dBA and that speech spectra are effectively masked. 

Daikin VRV IV indoor units 

i. Accurate testing  

Tests being done in Daikin Europe are in line with European legislation. Daikin has a tradition of publishing noise levels which are always 
on the safe side in comparison with actual performance. The testing procedure is explained in the relevant data books. 

ii. Low sound levels  

Sound levels are listed for each indoor unit in Daikins data books, general catalogue or on our website. Let’s take a closer look to two of 
Daikins most popular indoor units, FXSQ-A and FXZQ-A. Cross referencing the noise restrictions in the first tables with the actual sound 
levels of the indoor units shows that there are sufficient indoor solutions in line with this noise regulation. 

iii. Smallest indoor unit 

Smallest indoor unit (15 class) covers smaller loads with lowest sound power/pressure.. E.g. hotel rooms.  

iv. Publishing Sound data:  

All relevant sound data, plus the measuring conditions are published in the relevant data books. Not only 
for our indoor units but also for our Branch Selector boxes when using Hear recovery equipment.  

 

 

 

 

Sound power versus sound power 

C. Sound power: Energy of the sound 

D. Sound pressure: Air pressure fluctuations in the micro bar rea : sound volume : feeling of the noise 

 

 

Daikin noise performance  
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Tests being done in Daikin Europe are in line with European legislation. Daikin has a tradition of publishing noise levels which are always 
on the safe side in comparison with actual performance. The testing procedure is according to the following conditions. 

o Semi-anechoic sound room (low background noise/ no sound reflection). 

o Fixed combination (100% ratio)  

o Standard temperature conditions  

o 5m piping length  

o Fixed compressor capacity steps 

Daikin VRV IV noise attenuation features.  

i. Variable refrigerant Temperature 

Daikin’s VRVIV system automatically adjusts the VRV system to match individual building and climate needs. Preset modes allow users to 
choose the required balance between comfort and efficiency. Using this weather-dependant control, the VRT intuitively adjusts refrigerant 
temperatures to match the actual temperature and capacity needed at all times. In addition to offering total comfort, this also drastically 
reduces operational running costs. Because of system matches the actual capacity needed, it will run 99% of the time in partial load 
conditions, effectively having a lower noise than published. 

  

ii. Inverter compressor 

Compared to the traditional step speed compressor, the inverter compressor has smoother operation, in consequence less starts and 
stops, meaning reduced noise  

iii. Outdoor unit silent operation  

For areas where there are stringent limitations to sound levels, the outdoor unit sound level can be reduced to meet the requirements. A 
reduction up to 13 dBa can be achieved in three steps.  
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iv. Noise attenuation measures. 

e.g. the installation of a sound wall  
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