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1. [bookmark: _Toc212042287]Objective
The aim of this Technology Competition is to stimulate a market-driven development of integrated heating and ventilation solutions for single-family detached houses. The solutions are to be designed for existing houses with electric resistance heating and natural ventilation. The goal is also for these novel solutions to be cost efficient and energy efficient, and that the solutions shall be made available on the Swedish market. The solution is hereinafter referred to as the system.
2. [bookmark: _Toc212042288]Conditions
This technology competition involves the development of an integrated heating and ventilation system. The system shall be adapted for existing detached single-family houses with electric resistance heating and natural ventilation. The system has to be suitable for being used in a Nordic climate, and must function throughout the year under all ambient outdoor temperature conditions. The best system(s) proposed in this technology competition are expected to be used in detached single-family houses in Sweden, and will be tested in demonstration houses as described in Appendix B of the tender documents.
This specification of requirements includes a complete heating and ventilation system as follows:
· a full system for heating and ventilation including all necessary components (e.g. radiators, pipes, ducts, pipe and duct insulation, duct silencers, combination roof terminal, supply air diffusers, fire dampers, thermostatic valves),
· installation of the system and any additional measures required during installation (e.g. sealing of the building envelope, construction of mechanical rooms, balancing of heating and ventilation systems, restoration of surface finishes),
· commissioning and performance monitoring of the system during the first year of operation.
3. [bookmark: _Toc212042289]General
The requirements of the technology competition are formulated as mandatory requirements and desired requirements. All mandatory requirements must be fulfilled for the submission to be considered for the next phase of the competition. Fulfilment of desired requirements is optional, and will be evaluated through a scoring system.
When the technology competition is announced, the tenderer must mark the corresponding box for each of the requirements that is fulfilled and provide a written explanation in accordance with the instructions in this requirement specification.
4. [bookmark: _Toc212042290]GenerAl requirements 
In this chapter the general requirements for the technology competition are described.
a) Functionality
· The system must provide heating and ventilation for the entire demonstration single-family house.
· The system must replace the existing electric resistance heating system in the demonstration house.
· The system must replace the existing natural ventilation system in the demonstration house.

b) Legislation
In addition to the specific requirements stated in this specification, the system must comply with all applicable laws and regulations in the country of implementation. For installations in Sweden, the following apply in particular:
· Regulatory requirements for building alterations, e.g. conservation, accessibility, fire safety, etc.
· Building codes, safety regulations, and data protection law
· All functional requirements in the Swedish National Board of Housing, Building and Planning’s Building Regulations (BBR, current version) concerning energy efficiency, control, and smart technology for new detached single-family houses
· General guidelines from the Public Health Agency of Sweden regarding indoor temperatures, ventilation, indoor noise, moisture, and microorganisms
· EU Ecodesign Directive
· EU Machinery Directive and Machinery Regulation
c) User-friendliness
· The system must be accessible for use by homeowners without prior knowledge of control and monitoring systems for technical installations.
d) Cost reporting
· Cost reporting must be done using the template provided in Appendix C of the tender documents (LCC calculation template).
e) Warranties
· Warranties for both hardware and software offered for 5 years are mandatory and are desired to be offered for 10 years.
f) Contract
· For the demonstration phase of the competition, a contract will be established between the owner of the demonstration house (private individual) and the main contractor, for example using the “Hantverkarformulär 17” (Craftsman Form 17).
5. [bookmark: _Toc212042291]SpecifIc requirements 
In column “Parameter” in the Table below, the requirements formulated by the reference group associated with this technology competition are presented. Columns 2 and 3 show whether the current requirement is a “mandatory” requirement (must be met) or a “desired” requirement (is meritorious).
The two right-hand columns state how verification of compliance with the requirements will take place during the tender evaluation and after installation of the system, respectively. For each individual requirement, the tenderer must describe how the requirement is met. Please note that the tenderer must report all input data and calculation methods so that the committee and jury of the technology competition can review and assess the tender responses.
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[bookmark: _Toc212042292]Energy and power
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	This field provides space for comments regarding the specific requirements. Please write only in this column. 
Please send this document to behovsagarnatverk@chalmersindustriteknik.se.

	5.1.1 Reduction of purchased energy 
	

	The system must contribute to a more efficient energy use in the house. Reduction of purchased energy for heating and ventilation, where the initial value is stated for the demonstration house
	60 %
	80 %
	Reviewed and evaluated by the committee
	On-site measurements in the demonstration house. Evaluated for an indoor temperature of 21°C.
	Comment:
Write text here

	
	
	
	
	
	

	5.1.2 Energy monitoring, demonstration
	

	The system has an energy monitor, with digital logging and transfer of the data
	Must be fulfilled for the demonstration house
	
	Reviewed and evaluated by the committee 
	Testing of functionality in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.1.3 Built-in energy monitor, final product
	

	The system has a built-in energy monitor, with digital logging and transfer of the data
	
	Desired to be fulfilled for systems made accessible on the Swedish market
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.1.4 Power demand, heating
	

	Reduction of maximum power requirement for heating. Hourly average power, reported at -7°C where the starting value is given for demonstration houses.
	50 %
	70 %
	Reviewed and evaluated by the committee
	On-site measurements in the demonstration house, as well as evaluation using power signatures
	Comment:
Write text here

	
	
	
	
	
	

	5.1.5 Energy requirement, domestic hot water
	

	The system has integrated hot water production which reduces purchased energy for heating, ventilation and hot water, where the starting value is given for a demonstration house.
	
	70 %
	Reviewed and evaluated by the committee
	On-site measurements in the demonstration house
	Comment:
Write text here





	
	
	
	
	
	



[bookmark: _Toc212042293]Ventilation
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.2.1 Ventilation air flows
	

	Ventilation air flows must be minimum 0,35 l/s/m2
	Must be fulfilled
	
	Presentation including calculations and a sketch are reviewed and evaluated by the committee
	On-site measurements in the demonstration house
	Comment:
Write text here





	
	
	
	
	
	

	5.2.2 Air distribution
	

	The air distribution from the ventilation system must be satisfactory so that an air change equivalent of 0.5 ACH is achieved for all rooms in the house (occupancy zones).
	Must be fulfilled
	
	Reviewed and evaluated by the committee
	On-site measurements in the demonstration house with CO2-measurements in each occupancy zone
	Comment:
Write text here





	
	
	
	
	
	

	5.2.3 Ventilation air flows, no occupancy
	

	The ventilation airflows with no occupancy can be reduced centrally to 0.2 l/s/m2
	
	Desired to be fulfilled
	Reviewed and evaluated by the committee
	Testing of functionality in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.2.4 Air intake and air outlet
	

	Short circuiting between outside air at air intake and exhaust air must not occur.
	Solution for air intake and air outlet must be presented in a sketch with dimensions and location.
	
	Reviewed and evaluated by the committee
	Visual inspection on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	



Indoor climate
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.3.1 Sound and vibration noise
	

	5.3.1a Sound pressure level from the heating and ventilation system does not exceed requirements according to BFS 2024:10 in the occupied zone
	Must be fulfilled
	
	Reviewed and evaluated by the committee
	Verified by on-site measurements in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.1b Outdoor noise level does not exceed requirements in accordance with the Ecodesign Regulation
	Provide a description of how the system will be implemented under different installation conditions so that the free-field normalized sound pressure at the plot boundary does not exceed 40 dBA
	
	Reviewed and evaluated by the committee
	Verified by on-site measurements in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.1c Vibration noise
	Provide a description of how vibration noise from the system is mitigated
	
	Reviewed and evaluated by the committee and the jury
	Reviewed and evaluated on-site in the demonstration house
	Comment:
Write text here





	
	
	
	
	
	

	5.3.2 Draft in the occupied zone
	

	Draft from the ventilation system in the occupied zone
	Draft from the ventilation system in the occupied zone must not exceed 0.15 m/s during the heating season.
	
	 Reviewed and evaluated by the committee and the jury 
	Verified by on-site measurements in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.3 Down draft
	

	Avoid risks for problems related to moisture and health issues
	If the proposed solution results in increased down drafts from the windows, a compensating measure must be presented to ensure that risks related to moisture and health issues are avoided
	
	Reviewed and evaluated by the committee and the jury
	Verified by moisture and down draft measurements on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.4 Indoor temperatures during occupancy
	

	Indoor temperatures during occupancy[footnoteRef:2] in winter [2:  Occupancy is defined as the time when the user arrives at home.] 

	The indoor temperature during occupancy in winter must be 21±3°C
	
	Reviewed and evaluated by the committee
	Verified by on-site measurements in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.5 Integrated cooling function
	

	Function for integrated cooling in the bedroom during summer
	
	The system is desired to have an integrated cooling function that helps ensure the bedroom temperature does not exceed 26 °C during summer
	Reviewed and evaluated by the committee and the jury
	
	Comment:
Write text here




	
	
	
	
	
	

	5.3.6 Supply air temperature
	

	Supply air temperature of the ventilation system
	The ventilation system supply air temperature must not exceed 52 °C
	
	Reviewed and evaluated by the committee
	Verified by on-site measurements and evaluation in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.7 Air quality
	

	5.3.7a Air filter supply air
	Air filters corresponding to the filter classes according to ISO 16890 must be used for the supply air (ePM1 50 %- filter)
	
	Reviewed and evaluated by the committee
	On-site inspection in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.7b Air filter supply air
	
	The supply air filters are desired to be replaceable with ePM1 70 %-filter
	Reviewed and evaluated by the committee
	On-site inspection in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.3.7c Testing of air filters according to Eurovent 4/22[footnoteRef:3] [3:  Eurovent 4/22: Industry Recommendation for Residential Air Filter Performance Measurements - Eurovent] 

	
	All air filters are desired to be tested according to Eurovent 4/22
	Reviewed and evaluated by the committee and the jury
	On-site inspection in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	



Design and installation
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.4.1 Integration of existing ducts
	

	The system makes use of existing ventilation ducts, if available
	
	The system is desired to make use of existing ventilation ducts, if available
	Reviewed and evaluated by the committee and the jury 
	On-site verification in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.4.2 Aesthetic design of visible components
	

	Components and devices that will be visible in the system shall be aesthetically pleasing
	The design of all visible components must be reported and must include supporting images or drawings
	
	Reviewed and evaluated by the committee and the jury
	On-site inspection in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.4.3 Space for equipment
	

	Space requirements for the system
	The area required for equipment located indoors (in warm and cold spaces) and outdoors must be presented in a drawing including dimensions
	
	The committee and jury will review and evaluate the system’s encroachment on the usable floor area of the house
	On-site verification in the demonstration house through control measurements
	Comment:
Write text here




	
	
	
	
	
	

	5.4.4 Size
	

	5.4.4a Maximum width of the indoor system (reducing usable floor area)
	The width must not exceed 1.2 m
	 

	Reviewed and evaluated by the committee 
	On-site verification in the demonstration house through control measurements
	Comment:
Write text here




	
	
	
	
	
	

	5.4.4b Maximum depth of the indoor system (reducing usable floor area)
	The depth must not exceed 0,6 m

	
	Reviewed and evaluated by the committee
	On-site verification in the demonstration house through control measurements
	Comment:
Write text here




	
	
	
	
	
	

	5.4.4c Maximum height of the indoor system (reducing usable floor area)
	The height must not exceed 2,0 m
	
	Reviewed and evaluated by the committee
	On-site verification in the demonstration house through control measurements
	Comment:
Write text here




	
	
	
	
	
	

	5.4.5 Control system
	

	5.4.5a Temperature control
	The system’s control system must include temperature control within the comfort range (21±3°C) during occupancy
	
	Reviewed and evaluated by the committee and the jury
	 On-site verification in the demonstration house through functional inspection
	Comment:
Write text here




	
	
	
	
	
	

	5.4.5b Temperature control
	
	The system’s control system includes control of indoor temperatures in different rooms
	Reviewed and evaluated by the committee and the jury
	 On-site verification in the demonstration house through functional inspection
	Comment:
Write text here




	
	
	

	
	
	

	5.4.5c Temperature control
	
	The system’s control system includes a setback function that lowers the indoor temperature outside the comfort range (21 ± 3 °C) during no occupancy
	Reviewed and evaluated by the committee and the jury
	On-site verification in the demonstration house through functional inspection
	Comment:
Write text here




	
	
	
	
	
	

	5.4.5d Airflow control
	
	The system’s control system includes centralized control of the airflows
	Reviewed and evaluated by the committee and the jury
	On-site verification in the demonstration house through functional inspection
	Comment:
Write text here




	
	
	
	
	
	

	5.4.5e Smart control
	
	The system’s control system is desired to include smart features beyond basic functionality (e.g., alarms, fault diagnostics, Wi-Fi connectivity, and maintenance indicators)
	Reviewed and evaluated by the committee and the jury 
	On-site verification in the demonstration house through functional inspection
	Comment:
Write text here




	
	
	
	
	
	


Operation and Maintenance
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.5.1 Operation- and maintenance instructions
	

	5.5.1a Operation and maintenance instructions
	Operation and maintenance instructions, including cleaning, component replacements, and user guidelines (e.g., filter changes, temperature settings), must be provided in Swedish. 
The instructions must be clear and easily accessible throughout the system’s declared service life according to section 5.7.2. 
A description of how these instructions will be made available to current and future occupants must be provided.
	
	Reviewed and evaluated by the committee and the jury 
	Reviewed and evaluated by the committee and the jury
	Comment:
Write text here




	
	
	
	
	
	

	5.5.1b Operation and maintenance instructions
	
	English-language version of the operation and maintenance instructions
	Reviewed and evaluated by the committee
	Reviewed and evaluated by the committee
	Comment:
Write text here




	
	
	
	
	
	

	5.5.2 System walkthrough and demonstration
	

	A system walkthrough with the occupants is conducted during the installation phase, covering how the system should be operated, maintained, and cleaned
	Presentation of the walkthrough plan
	
	Reviewed and evaluated by the committee
	Walkthrough and demonstration conducted
	Comment:
Write text here




	
	
	
	
	
	

	5.5.3 Accessibility
	

	The system must be accessible for service and maintenance
	Accessibility must be described
	
	Reviewed and evaluated by the committee
	On-site verification in the demonstration house through accessibility inspection
	Comment:
Write text here




	
	
	
	
	
	

	5.5.4 System operational reliability
	

	5.5.4a Description of how emergency actions for system function will be carried out within Sweden
	The procedure for emergency measures for system function must be described in Swedish
	
	Reviewed and evaluated by the committee
	Inspection of description on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.5.4b Description of how emergency actions for system function will be carried out within Sweden
	
	The procedure for emergency measures for system function is desired to also be described in English
	Reviewed and evaluated by the committee
	Inspection of description on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.5.5 Replaceability
	

	5.5.5a Replacement of wear parts during the system’s declared service life according to section 5.7.2
	Wear parts that need to be replaced during the system’s declared service life must be easily replaceable. A description of how this is to be carried out must be provided in Swedish.
	
	Reviewed and evaluated by the committee
	Inspection of description on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.5.5b Replacement of wear parts during the system’s declared service life according to section 5.7.2
	
	Wear parts that need to be replaced during the system’s declared service life are desired to be easily replaceable. A description of how this is to be carried out should also be provided in English.
	Reviewed and evaluated by the committee
	Inspection of description on-site in the demonstration house
	Comment:
Write text here




	
	
	
	
	
	

	5.5.5c Availability of wear and spare parts
	Wear and spare parts must be available throughout the system’s declared service life according to section 5.7.2. Their availability must be documented.
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	


Robustness
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.6.1 Maintained level of energy efficiency
	

	The system must maintain its energy efficiency over time
	The system’s energy efficiency must not decrease by more than 7  % over a period of 10 years
	
	Reviewed and evaluated by the committee and the jury 
	Evaluation of submitted documentation
	Comment:
Write text here




	
	
	
	
	
	

	5.6.2 Material choice
	

	5.6.2a Recycled material

	
	The system is desired to consist of at least 40 percent recycled material by weight
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.6.2b Recycled material

	
	The system is desired to consist of at least 60 percent recycled material by weight
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.6.2c Recycling of material at end of life
	Presentation of how the materials used in the system can be recycled (material recycling)
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.6.2d Reuse of material
	
	Presentation of how the materials used in the system can be reused
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.6.2d The system must be free of substances identified as risk-reduction or phase-out substances in the Swedish Chemicals Agency (Kemikalie-inspektionen) PRIO tool
	A presentation must be provided on how compliance with the requirement to exclude these substances will be ensured
	
	Reviewed and evaluated by the committee and the jury 
	
	Comment:
Write text here




	
	
	
	
	
	

	5.6.3 Refrigerants
	

	The system must not use refrigerants subject to phase-out under the F-Gas Regulation and is as climate- and environmentally friendly as possible
	A description of the refrigerants used in the system
	
	Reviewed by the committee
	On-site verification in demonstration house
	Comment:
Write text here




	
	
	
	
	
	


[bookmark: _Toc212042298]Cost reporting
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.7 Cost
	

	5.7.1a Total cost for a turnkey system
	The total cost for the turnkey system must be reported
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.7.1b Labor costs for installation, including any additional measures required during installation (see section 2, Conditions)
	The labor cost for the installation must be reported separately
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.7.2 Service life
	

	Technical service life
	Must be reported
	
	A report on the technical service life of the system and its constituent components must be provided. The reported information will be reviewed and evaluated by the committee.
	
	Comment:
Write text here




	
	
	
	
	
	


[bookmark: _Toc212042299]The Tenderer
	Parameter
	Requirement
	Verification
	Answer to the Request for Information

	
	Mandatory
	Desired
	Evaluation 
step 1
	Evaluation 
step 2
	

	5.8.1 Economic and financial capacity
	

	Economic status and financial capacity
	Must be reported via extracts from allabolag.se or equivalent information for all companies included in the submission
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.8.2 Capacity
	

	The tenderer must demonstrate adequate capacity to supply the offered system to the market
	Must be reported
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.8.3 Experience
	

	Relevant reference project
	At least one reference project per company included in the submission must be provided
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.8.4 Organization
	

	Organizations and key personnel 
	The tenderer must describe the organizations and key personnel who will be involved in the demonstration project
	
	Reviewed and evaluated by the committee
	
	Comment:
Write text here




	
	
	
	
	
	

	5.8.5 Quality- and environmental management system
	

	Quality and environmental management system 
	The tenderer must provide a description of the quality and environmental management system implemented within each company included in the tender
	
	Reviewed and evaluated by the committee 
	
	Comment:
Write text here





	
	
	
	
	
	

	5.8.6 Presentation of submission
	

	Oral presentation of the submission during the evaluation phase
	The tenderer must be available to participate in an oral presentation (in Swedish or English) of the submission during the evaluation phase
	
	Meeting with the tenderer
	
	Comment:
Write text here
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