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Notes for the applicant 

   
 

 
  IMPORTANT 

Before completing this form, please read the accompanying Guidance for Applicants.   
Page limits apply as stipulated in the character restrictions per section. 
To Select from a dropdown list (currently marked “Please Select One”) click on the writing and make 
your selection 
THIS FORM MUST BE SUBMITTED ELECTRONICALLY BY NOON 19

TH
 APRIL 2010. 

 

 

    
 Reference Number 

      
 

 (for office use only)  
    
    

 

1. Application 

 Project Title: 
 

Continuous commissioning of water distribution systems 
 

 Total contract cost (£’s) 
 

       

 What is the best way to 
describe your innovation? 

Existing technology with new modifications 
 

 

 2. Company Details  

 Registered Company Name: Marflow Hydronics Limited  

 Registered Address: Britiania House  

         

 Town/City: Hamstead  

 Postcode: B42 1DU  

 County: Birmingham  

 Country: United Kingdom  

 Region: West Midlands  

 Company Registration Number: 04250163  

 VAT Registration No: 785421315  

 Company Website: www.marflowhydronics.co.uk  

 Company Size: Micro: < 10 Employees  

 Company Status: Established:  5 -10 years  

 Main Business Activity: Supplier of PICV valves  

 Business Sector: 
 
Type of Organisation: 

Industrial Goods and Services 
 
Private Sector 
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 3. Contact Details  

 Lead Applicant:       First Name:  Martin Last: Name: Lowe  

 Position: Technical Director  

 Organisation: Marflow Hydronics Limited  

 Address: Britiania House  

  Austin way  

         

 Town/City: Hamstead Postcode: B42 1DU  

 County: Birmingham Country: United Kingdom  

 Phone: 0121 358 1555 Extension:        

 Mobile: 07729016350 Fax        

 Email: martin.lowe@marflow.co.uk  

 How did you hear about this competition? 
 

KTN Knowledge Transfer Network         

    
 

 4.  Vision  

 To which building(s) do you wish to apply your solution? (Tick all that apply) 
 

BIS, 1 Victoria Street   DECC, 3 Whitehall Place    CLG, Eland House    FCO, King Charles St 

 

  
Provide a vision of your proposed idea.  For each of the buildings selected above please show how you idea 
relates to the needs of the building(s) and themes as described in  the Strategic Brief. (1800 Char.) 
. 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Our vision is to deliver a higher level of flexibility to buildings using fan coil and chilled beam 

systems, allowing such systems to be easily aligned to changes in the building (layout, occupancy 

levels etc), so that energy efficiency and performance are maintained and managed. We have 

termed this ócontinuous commissioningô. 

 

Currently such systems are difficult, disruptive and expensive to continually check and 

reconfigure. Consequently, when building use changes the fan coil or chilled beam system is often 

not adapted to the new conditions and remains as it was first balanced. The result is excessive use 

of energy and compromised comfort levels, a problem that is exacerbated by the increased 

movement and flexible working practices in the modern workplace. 

 

Marflow has pioneered the use of Pressure Independent Control Valves that can be adjusted 

remotely from a PC through a building management system (BMS) or BACnet system. This 

means that water flows to such systems can be quickly and easily rechecked and reconfigured for 

minimal cost without the disruption of engineers entering the ceiling void and with no need for 

specialist commissioning skills. 

 

Continuous commissioning also facilitates the introduction of low or zero carbon heat sources, 

such as heat pumps, as water flows can be very easily adjusted in line with changing water 

temperatures. 

 

The appropriate systems can be retrofitted to existing systems relatively simply and have the 

potential to save considerable amounts of energy. 
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An additional benefit is the ability to open the valves fully occasionally, for a short period, to 

flush through any debris and reduce maintenance costs and failures. 

 5. Technical/Process Summary   

    Provide details of the technical and/or process aspects of your solution, including its current state of readiness 
and evidence of any previous or test bed performance.  (4000 Char.) 
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The proposed solution has already been tried and tested in a number of different buildings and 

its functionality is proven. 

 

The continuous commissioning concept is based on the ability to use a programmable controller 

to limit the maximum flow rate of a pressure independent control valve (PICV). PICVs have 

been developed to control small flow rates in an economical, suitably sized body, while 

maintaining a constant pressure over the seat to result in a Valve Authority of almost one. 

 

The result is that when the valve is in the fully open position the maximum flow is achieved. If 

a lower flow is required the valve must close, reducing the open area, while the pressure is kept 

constant. Using a raise/lower actuator that takes 90 seconds to go from fully open to fully 

closed, the valveôs position can be set using the Fan Coil Units' controls to limit the time 

opening of the actuator. 

 

The programmable controller has the PICV flow curve inputted so the building user only inputs 

and changes flow rate. The controller controls the valve actuators and communicates with other 

controllers via a BACnet MS/TP network, which also enables communications with a PC, so 

that system software can be configured and updated without directly accessing the controller. 

 

The proposal is to install a Ultra Sonic Heat Meter on the riser to each floor and electronically 

display the reading on the 'Energy Notice Board' of that floor. Personnel occupying the floor 

can relate the environmental experience to an energy consuption. 

 

Each item of terminal equipment will have the Two Port or Four Port valve replaced for a 

pressure independent Two Port control valve. This could be a very simple and straightforward 

change as flexible connections can accommodate changes in valves length. Marflow Hydronics 

have developed a pre-insulated box assembly and a 40mm by-pass assembly that could be 

installed close to or actually on to Fan Coil Units with minimal work.  

 

Marflow's first large PICV project was a 550 Fan Coil Unit project in Manchester. The PICV 

was installed complete in pre-insulated boxes with a MF programmable actuator coupled to a 

Trend IQL16 BMS Fan Coil Unit controller. No commissioning valves where installed to 

individual Fan Coil Units, only the branches. The balancing procedure employed to check the 

installation was to measure the total flow with all circuits open and then shut down parts of the 

system and record the result. Problem units were identified and corrected. 

 

In the next progressive project Marflow supplied valves for a 500 Fan Coil Unit project in 

Bristol that used the new BACnet controller and software. This project used flow measuring 

devices to each Fan Coil unit, but before the flow checking procedure began the gobal flow 

rates were increased through the BMS by 110% to ensure no flow was less than 100%. All the 

flows to individual units were checked and recorded and only those falling out of tolerance 

were re visited. Two third of the building heating and cooling was checked (320 Fan Coil units) 

in 4 days.     

 

Marflow has developed software to help with the design, installation and commissioning of 

projects using the Continuous Commissioning method. This software has been invauable in 

recording design changes and incorporating those changes into the manufacture and on site 

installation. Having the same software for the design as for the commission reduces 

modification errors.  

     
 

 

 5. Technical/Process Summary  Continued (additional 1800 Char)  
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The BACnet (BMS) controller is completely programmable and has been programmed to meet 

the majority of control functions required for efficency within buildings. Having four universal 

inputs, four binary outputs and four analogue outputs the controller enables buildings to benefit 

from low energy performance. The controller can be linked to PIR sensors allowing set back 

temperatures and the unit to idle at minimum energy use when areas are unoccupied. When 

areas are occupied the controller achieves design conditions in the most economic way while 

maintaining environmental conditions.  

 

Summary 

 

Marflow is offering is a complete design, installation and commissioning package of a 

complete controls, balancing and continual checking process that can be continually adjusted to 

meet frequent changes in use of buildings. The system also allows the continuously changing 

energy resource to be used to maximise efficency. 

 

Marflow have built a flow demonstration rig that has six circuits each with a PICV valve and a 

Fan Coil Unit Controller connected to a router and the router then connected wirelesly to a 

computer with the commissioning software.     

 

 

 6. Implementing the solution  

   
 Describe the implementation process and level of disruption anticipated.  Also state your level of experience 

implementing solutions in such buildings, and what assistance will be required.  Please include any approvals 
that may be required.  (1800Char.) 

 

 

    The necessary valve assemblies would be pre-fabricated at Marflowôs facilities to ensure a 

high level of quality control and to minimise the on-site work required. 

 

The assemblies would be introduced to the existing system using existing Terminal isolation 

valves or pipe freezing techniques, again to minimise disruption as well as cost. 

 

The BMS/BACnet controller, housed in its own case, can be wired to the actuator via 

pluggable leads and sockets within the assembly to reduce installation time and the risk of 

connection errors. A power plug socket is provided for mains power to the controller and to 

allow switched power to the fan on the fan coil unit. A plugged cable is also provided from the 

controller to the fan coil unit supplying power and the temperature sensor. The communication 

cable to the BMS is also a pluggable connection. 

 

Once the performance curve is in the controller, design flow values can be entered on the front 

end (PC) and downloaded to the appropriate controller. The micro-processor controlled valve 

actuator ensures that the disc moves to the correct position. Any discrepancies between the 

design flow and actual flow can be made by entering the percentage adjustment calculated 

remotely. 

 

This arrangement ensures that the system can be quickly recommissioned and optimised to the 

needs of the workspace(s) once the new valves have been installed. 

 

Furthermore, having remote access means that further adjustments can be made as building 

usage changes.. 
 

 

  

 

 7. Energy and Carbon Impact  
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 Outline the anticipated energy and carbon savings, and describe how the project could be assessed post-
implementation to determine performance. (4000 Char.) 

 

 

  
 

  The anticipated energy saving after the introduction of the Marflow Continuous Commissioning 

system will be significant.  

 

Firstly few water distribution systems remain in balance much longer than 3 months after 

handover and thatôs assuming there was time in the original building programme for the balancing 

and commissioning process to be completed.  

 

Secondly the design, energy distribution and the energy usage have to match, which on any 

building is a challenge. Typically the number of people and equipment in the building changes 

depending on the work required at the time. Equally work is being under taken to improve 

efficiencies in other area's, which are not always taken into account in the water distribution 

systems. 

 

Thirdly the water distribution systems are not generally managed and regularly checked like  

boilers and chillers, as regular balancing checks are difficult to perform in occupied buildings. 

 

If the water distribution system is not set up to deliver the energy requirement needed it is 

possible more heating and cooling energy will be wasted as the controls try without success to 

meet demand.   

 

Only by sub metering the energy on each floor will the actually energy usage be determined, 

monitored and targeted.  

 

Direct savings on water flow will save electrical energy on the pump. This can be achieved by 

reducing design flows to some areas to better suit occupancy. 

 

Using PIR sensors to set back temperatures in unoccupied areas will have a dramatic effect on the 

amount of energy used. 

 

Without the metering data for all floors and occupancy levels it is very difficult to put a figure on 

the amount of energy saved per person. Energy must be related to occupancy as it is the only 

measure that makes sense. Heating and cooling empty buildings is wasteful. If successful, 

Marflow would recommend the installation of metering and some form of occupancy control to 

each floor. Where occupancy control already exists this can be combined with the energy data. 

 

Typically Marflow would be able to produce details of the amount of high temperature hot water 

used per person. For example, 2512 kWh in the King Charles Street building (4,859,000 

kWh/1934 people) as the building average. Then compare that information on the different floors 

to see if some areas are more wasteful than others and then determine why.     

 
    

   
 
 

 
8. Project Plan 
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Describe the phase 1 project plan and detail the key milestones. A one page A4 Appendix for the phase 1 project 
plan can be included in PDF format.  Also briefly describe the phase 2 plan (1800 Char.) 

 

  

1) Visit building to determine water distribution layout, type of system (two port/four port) any 

dynamic control such as Automatic Balancing. Attempt to get full design information for building 

and a complete set of the latest commissioning figures. The existing control system will require 

checking and what is required to change fully to a BACnet system.  

2) Energy measuring equipment installed off the risers to each floor and start data logging. Also 

start the monitoring of occupancy. We envisage that a manual count will also be required to 

determine the accuracy of the readings and manual flow measuring to ensure all equipment is 

working.   

3) Transfer design information to Marflow software and size all PICV valves. 

4) Produce a detailed report on the existing control system and costs to upgrade to BACnet.  

5) Cost the complete project and determine programme. 

6) As the PICCV flow is independent of  other flows in the building the work can be carried out in 

sections, which allows energy savings to be made straight away and training and managing flow 

can commence. 

7) Commission section of water distribution system 

8) Hand back to client 

9) Start to Monitor results    

 

   

 9. Technical Team  

   
 Outline who will be on the team (including sub-contractors) to produce the phase 1 proposed solution and if any 

further parties will be required if selected for phase 2 implementation. (1800 Char.) 

 

Team Members 

Marflow lead applicant - design and supply of all control valves and controllers 

Open Controls - Programming and suppy of the controllers 

Total Controls BMS company 

Where possible Existing FM Mechanical & Electrical Contractor  

Suttons International Commissioning Company 

 

1) Survey of water distribution systems. Determine pipe sizes and flow rates for Heat Meters 

(Suttons) 

2) Survey of controls system. Determine what needs changing and the impact to the client It 

has already been noted that for the Eland Building all Two port control valves were check for 

letting by and changed if required. The PICCV valve is a ball valve with a characterised port 

and gives good shut off. 

3) Total Controls to carry out BMS changes to allow Bacnet to all Terminal Controllers 

4) Open Controls to write an software modifications to allow for 3 degree drop as already 

implemented increased PIR sensors. 

5) FM mechanical Contractor to carry out installation of new PICCV two port control valves as 

they best understand what is required. Marflow have put a typical cost for the work. 

6) Total Controls to wire controls to power and install comms cable 

 7) Marflow and suttons to commission 
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 10. Project Finances  

  
Provide a summary of the Phase 1 costs in the table below, including any subcontractor costs.  Please include the costs 
of producing the phase 1 report. All costs should include VAT. 
 

 

 Cost breakdown: Phase 1  
 

 
Details Total Costs (£) 

Labour Costs  
Replace Control va  
 

32/hour x  

Materials Costs PICCV and contoller 500 

Capital Equipment Costs             

Sub Contract costs             

Travel & Subsistence Costs             

Indirect Costs (specify)                   

Other Costs (specify)             t 

TOTAL COSTS (Including VAT) 
 
      

      

 

Please note the Assessors are required to judge the application finances, in terms of value for 
money i.e. does the proposed cost for effort and deliverables reflect a fair market price.  
 

Please indicate the estimated costs for phase 2 below.   
 

 

Tried to put costs in to table above would not accept information. 

As there is a lot of information on QTY's missing and access to much of this equipment will be 

over desks. All prices are for worst case and the use of the existing FM team would help and 

reduce costs. 

Labour costs £32.00/hour per 6 hours for each Control valve total/control valve = £192 

Material costs for two PICCV valves and one controller £340 

Capital Cost could involve new Bacnet compatiable BMS 

Sub Contractors Commissioning £300/day 

                                                   Marflow at £400/day 

Health Safety £350/day              Engineer (Consultant) £450/day        Supervisor (£300/day) 

Method Statements                                                                          Fitter          

Risk assements 
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 11. Declaration  

   
 11. Declarations (Mandatory)  

 
The lead applicant is expected to have discussed the application within their own company and any 
other body whose co-operation will be required to deliver the project.   
 
The lead applicants will need to obtain consent from an authorised officer or appropriate signatory 
who will sign the contract if successful; we will provide a contract for review.  The contract is a 
legally binding document and subject to the outcome of this competition, an authorised signatory 
will be required to sign and return a paper copy document by 25 June 2010. 
 
By submitting the application you are confirming that the information given, in this application, is 
complete and that you are actively engaged in this project and responsible for its overall 
management and agree to administer the award if made.  
 

I hereby confirm that I fully comply with the declaration as stated above (please click). 
  
PLEASE DO NOT SEND COMPLETED APPLICATIONS BY POST OR BY ANY OTHER MEANS THAN 
THROUGH THE SECURE WEBSITE. 
 

 

   
   
 This application must be completed and submitted electronically to the secure website by noon, 19 April 

2010 

 

    


