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Quote No.

Project Name

System Ref/Prop No.

Mitsubishi Electric Europe B.V. incorporated in the Netherlands with limited liability. Registered in England as a branch No. BR003391. Place of Registration: Travellers Lane, Hatfield, Hertfordshire, AL10 8XB. 

This document is confidential and may also be privileged. If you are not the intended recipient, please notify this office immediately.  You may not copy it, use it for any purpose nor disclose

 it contents to any other person

This quotation is issued subject to Mitsubishi Electric’s Terms & Conditions of Sale.
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Heating Only Heat Pumps For Commercial Applications
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Technical Submission Clarifications:

1. General

2. CAHV Specific

3. Ecodan Specific
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i. In periods of low ambient temperature (typically less than 5oC), Mitsubishi Electric recommends that the Air Source Heat Pump runs continuously.

ii. Air Source Heat Pumps will defrost the outdoor unit heat exchanger coil in periods of low ambient temperature such that condensate will be discharged – adequate provision should 

iii. All water systems should be designed, installed and commissioned in accordance with industry good practise guidelines; such as, but not limited to: BSRIA Guide BG2/2010 – Water 

iv. Air Source Heat Pumps are designed to produce low pressure hot water which may be used in a variety of applications – it is your responsibility to check that the equipment 

v. Air Source Heat Pumps perform more efficiently by utilising low water flow temperatures and also making use of weather compensation.

vi. Mitsubishi Electric takes no design responsibility or liability for the system, components, equipment selections or control strategy – it is your responsibility to check the suitability of 

vii. It is your responsibility to check that the Equipment selections parameters, as laid out in the Technical Submission document, are as provided by yourselves.

viii. In order to comply with the Mitsubishi Electric warranty requirements all Mitsubishi Electric products must have adequate planned preventative maintenance undertaken in 

ix. To meet Mitsubishi Electric’s warranty requirements a suitable method of filtration must be provided within the system – please see ‘Water Filtration Table’ over-leaf for approved 

x. The recommended water flowrates must be maintained at all times when the equipment is operating. Particular attention should be paid to any change in pressure drop due to glycol 

xi. With all Air Source Heat Pump applications we recommend 30% glycol protection of the low pressure hot water heating circuit to protect against freezing – should glycol anti-freeze 

xii. In order for the equipment to be considered a ‘renewable’ heating product as defined by the European Commission a minimum SCOP of 2.53 must be achieved.

xiii. Where appropriate (domestic installations) Air source Heat Pumps should be designed, installed set to work and commissioned in accordance with the Microgeneration Installation 

xiv. The quoted equipment may qualify for the Non-Domestic Renewable Heat Incentive (RHI) Scheme.  Non-Domestic RHI tariffs are to be paid on the total energy delivered with a 

xv. All Non-Domestic RHI schemes must have an approved MID Class II heat meter installed. 

i. The minimum turndown on the CAHV unit is 18kW – adequate provision in the overall system design must be provided to ensure suitability of the application to minimise equipment 

ii. A minimum primary water circuit temperature of 20oC should be maintained in periods of low ambient temperature to ensure adequate performance of the Air Source Heat Pump 

i. The FTC4 Cascade controller can only produce low pressure hot water from a single Ecodan when operating in Domestic Hot Water mode – the remaining units in the cascade 

ii. The FTC4 boards can only be mounted within 5m of the equipment and are not IP rated or suitable for mounting externally.

Water Filtration Table 

Product 
Filtration Method 

Strainer(inlet to 
each unit) 

Magnetic Filter 
Air/Dirt 

Separator 

Ecodan PUHZ Cascade <= 2Units Recommended Minimum N/A 

Ecodan PUHZ Cascade > 2Units Minimum 
Recommended 

if STEEL pipe 
Minimum 

Ecodan CAHV Minimum 
Recommended 

if STEEL pipe 
Minimum 

Ecodan 
CRHV 

Heat 
Source 

Ground/Open 
Source 

Minimum N/A N/A 

Recovered 
Heat/Condenser 

Loop 
Minimum 

Recommended 
if STEEL pipe 

Minimum 

Heat Sink Minimum 
Recommended 

if STEEL pipe 
Minimum 

WY & WR2 Condenser Loop Minimum 
Recommended 

if STEEL pipe 
Minimum 

PWFY BU (High Temp) Minimum 
Recommended 

if STEEL pipe 
Recommended 

 

Minimum – without this filtration method the installation risks not receiving full warranty. 

 

Recommended – this filtration method has recognised benefits for this type of system but its 

inclusion will not affect warranty. 
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Contents of CAHV P500YA HPB Proposal

Project Design Conditions

Product Technical Specification

Operating Characteristics

Temperature Range

Water Pressure Drop

Capacity

Freezing Protection

Product Details

Product Dimensions and Service Space

Installation Requirements

Controller

Sound Pressure Levels

Efficiencies and COP

Required Site Supplied Equipment

Mitsubishi Electric Design Considerations and Disclaimer
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Project Design Conditions

Notes -

Application - 

Design Ambient Temperature - -5 °C

Required Capacity - 41 kW

Glycol - Ethylene

Concentration - 20 % Weather Compensation / FTC Yes

Protection from Freezing Down to - -5 °C

Safety Factor Included (20%) - Yes

Required Capacity inc Safety Factor - 41 kW                                   Only required if operating DHW and Heating

Heating Water Outlet Temperature - 65 °C DHW Outlet Temperature - 65 °C

Water Delta T (diff between inlet and outlet) - 5 ∆T Water Delta T - 5 ∆T      DeltaT may not be maintained consistantly

Heating Water Inlet Temperature - 60 °C DHW Inlet Temperature - 60 °C

Capacity of Unit at Design Condition - 43 kW     (Including Defrost - BS EN14511 testing method)

Capacity of Unit with Glycol Concentration - 41 kW     (Including Defrost - BS EN14511 testing method)

Number of Units Required to Meet Load - 1 #

Total Deliverable Capacity by Units - 41 kW

Minimum Deliverable Capacity - 18 kW

Capacity Modulation Steps - 0.5 kW

No. of Controllers Req'd for Cascade and Rotate - 1 #         (PAR W21MAA)

Header Pipe Thermistor - 1 #         (TW TH16)

Required and Minimum Flow Rate per Unit - 2.1 l/s       (Minimum flow rate on primary side is 2.1l/s)

CAHV Recommended Water Pipe Size - 54 mm

Total Required Flow Rate - 2.1 l/s

Main Header Recommended Pipe Size - 54 mm

Pressure Drop - 18.9 kPa

Pressure Drop with Glycol Concentration - 20.3 kPa     (pressure drop and viscosity during start up may be higher due to low water temperature)

Minimum Circuit size - 360 litres    (to avoid cycling and to allow a reasonable buffer during unit inactivity)

Volume of water contained within units - 14 litres    (14litres contained within each unit)

Electrical Requirements The electrical specification for a CAHV heat pump states that the maximum load current
is 52.9 Amps per phase. Should the installation designer calculate a lower value based on, 

Maximum Running Current - 52.9 Amps for example, operating the CAHV below its maximum heat output capacity or water

temperature, and consequently design the electrical wiring installation to operate at this

Total Maximum Running Current for System - 52.9 Amps lower maximum load current, then the installation designer must assume full responsibility 

for ensuring that this load current is never exceeded during operation.

Failure to meet this requirement may result in the supply breaker, or other disconnection
device, removing power from the system when no fault has occurred. Under these

circumstances Mitsubishi Electric would not take responsibility for the resulting downtime

or any damage that may be caused to the CAHV.
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Weather Compensation Curve

Weather Compensation/FTC Yes Changes can be made on design conditions page

Flow Temperature 65 °C Changes can be made on design conditions page

Design Condition -5 °C Changes can be made on design conditions page

amb water

-20 65

-5 65 65

15 41 41

20 41

Weather Compensation Curve Guide

N.B. The weather compensation curve should be calculated during the load calculations. This should only be used as a guide.

The graph above is generated as a result of the chosen design condition and flow temperature. Weather compensation enables better efficiency and also

stops the heating system from cycling on and off, which will achieve a more consistant temperature and better comfort level within the building
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Recommended Pipe Sizes

Flow rate per CAHV Unit 2.1 l/s Changes can be made on design conditions page

Number of Units 1 # Changes can be made on design conditions page

Total flow rate (Main header) 2.1 l/s Changes can be made on design conditions page

Pressure Drop inc Glycol 20.3 kPa This does not include onsite installled pipe work

Total Units - 1 #

Main Header Recommended Pipe Size - 54 mm

Header Pipe Flow rate - 2.1 l/s

Main Header Recommended Pipe Size - 54 mm

Main Header Recommended Pipe Size - 54 mm

Pipe work sizing is the responsibility of the installing contractor and consultant. All pipe work sizes are based on CIBSE design conditions

All water systems should be commissioned in accordance with the latest CIBSE Commissioning Code W for Water

All water systems should be cleaned and treated in accordance with BSRIA BG 29/2011 Pre-Commissioning Cleaning of Pipework Systems

All pipe sizes are based on copper to BS EN 1057
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Example Schematic
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Operating Characteristics

Temperature Range

Water Pressure Drop

NB. Assumes no glycol in the system (please see design conditions for project pressure drop)
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Capacity

Humidity Effect on Capacity
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Freezing Protection

Glycol Protection Concentration

NB - An emergency output is also available on the unit to enable a secondary heat source or trace heating in case of extreme temperatures
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Installation Requirements
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Installation Requirements
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Controller - PAR W21MAA
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Sound Pressure Information
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Sound Pressure Information

Acoustic kits

A range of Acoustic Kits designed for noise reduction. An industry

first, the kits offer a noise level reduction from standard.

For supply and / or installation and information please contact

Ambient acoustics on 01934 712802
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Accessories
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Site Supplied Equipment (These items are not included)

Differential pressure switch (DPS) or flow switch

Pressure Relief Valves

Isolating Valves

Bypass Loops

Commissioning Sets

Automatic Air Vents (AAV’s)

Drainage Valves

Pump Sets

Common Flow & Return Water Pipe work

Buffer Vessel

Expansion / Pressurisation Tank

Dosing Pot

Low Loss Header(s)

Magnetic or Cyclonic Filtration Device

Mains Electrical and control wiring 
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Unit Specification

The outdoor unit will be constructed from steel plate and painted with acrylic paint Munsell 5Y 8/1

and is a packaged type inverter driven air to water heat pump capable of delivering an integrated

(with defrost) capacity of 43kW at -5°C ambient temperature.

The single unit heat pump is made up of two scroll compressor hermetically sealed refrigerant

circuits utilising R407c. The exchange of heat from refrigerant to water is made through two

stainless steel plate heat exchangers linked together in parallel to common flow and return

connections. Water temperatures shall be between 25°C and 70°C and the unit is capable of

working between ambient temperatures of -20°CDB and +40°CDB.

The plate heat exchangers within a single unit will deliver <20kPa pressure drop at the working

flow rate of 2.1l/s and a delta T of 5°C across the primary circuit. An Heat Interchange Circuit (HIC)

or flash injection technology is used within the unit to maintain capacity at low ambient temperatures,

producing a drop off of 5kW between +10°C and -10°C.

Multiple units can be connected together by a shielded 2 core cable and controlled using the inbuilt

supplied control logic. Up to 16 units can be piped together delivering up to 688kW at -5°C. The

inbuilt logic will cascade the units on and off based on the load and also deliver an optimised

cascade based on compressor frequency and COP. Backup and rotate will allow for even wear of the

system whilst also providing backup within a single unit and within a multiple unit installation.

A minimum circuit size of 360litres per unit is required and all pipe work should be installed in

accordance with related BS regulations and the Mitsubishi Electric design guide.

The refrigeration process of the CAHV unit will be maintained by pressure and temperature

sensors controlling solenoid valves check valves and bypass valves. The heating or defrost mode

of the outdoor unit will be controlled by a 4 way valve.

The CAHV unit has a max runing current of 52.9Amps and requires a 380V-415V AC 3 phase & 

neutral 63A mains supply and have a starting current of no more than 16 Amps. Control will be

via a 30V DC signal generated by the outdoor unit. This signal will be sent to other outdoor

units in its group via a 2-core non polar screened cable.

Control of the system is via volt free inputs and outputs into the BEMS/BMS. An error signal

will alert the BMS and through interrogation of the PAR W21. Flow or return temperatures can also

be monitored via the PAR W21.

PTP001C5 - Iss E
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Pre-Commissioning Check List

Note: A copy of this sheet must be supplied to the engineers installing the equipment on site.

The following are to be checked and a tick provided in the “Completed” box, signed and returned to the fax number below prior to any engineer 
attending site to carry out the set up and commissioning of the Heating Systems. Please also give a copy to our engineer on his arrival to site.

YES NO

1 Valves fitted in the circuit for each heat exchanger as drawing.

1 Flow Isolating Valve fitted.

2 *Strainer fitted (Supplied by Mitsubishi Electric). 

3 Differential Pressure Switch DPS or Flow Switch fitted.

4 Commissioning Set fitted.

5 Return Isolating Valve before pump fitted.

6 Pump fitted.

7 Return Isolating Valve after pump fitted.

8 Bypass/flushing loop and Isolating Valve fitted.

2 System filled and pressurised. Water flushing and treatment fully carried

carried out and certificates sent back with this check list for our records.

3 Required minimum water volume for total system 360 litres

4 Required optimum flow rates achieved per unit. 2.1 l/s

5 Required optimum flow rates for total system 2.1 l/s

6 Glycol added and Document, certificates sent back with this 20 %

 check list for our records.

7 Safety interlocks connected and checked.

Water flow switch.

Water (DPS) differential pressure switch.

            Pump interlock.

8 Water flow / balancing carried out and certificates sent back with this

check list for our records.

9  Commercial Ecodan Outdoor Unit addressing and screened control

wiring completed (1.5mm
2
) as per the Mitsubishi Electric specification

to CAHV units (refer to the Data Book and manuals)

10 (Permanent power supply wiring to outdoor unit complete and 

switched on 24 hours before commissioning date for crankcase heater 

to warm up oil after electrical supply has been tested.

11 All control wiring and remote controllers complete and connected 

But final connection to (RA - RB & MA - MB on outdoor unit board)

left disconnected.

12 The customer must provide safe and suitable access to all equipment

13 A representative from the installing contractor must be on site at all

times otherwise this may result in an abortive visit

PTP001C5 - Iss E
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Pre-Commissioning Check List

Note: A copy of this sheet must be supplied to the engineers installing the equipment on site.

The following are to be checked and a tick provided in the “Completed” box, signed and returned to the fax number below prior to any engineer 
attending site to carry out the set up and commissioning of the Heating Systems. Please also give a copy to our engineer on his arrival to site.

YES NO

14 Are our engineers required to carry out a site induction?

15 Is PPE (Personal Protective Equipment) required on this site?

Any specific equipment required for this site?

IMPORTANT

I hereby certify that all the above adhered to and complete. I agree to pay £500.00 per day should the Engineers day be abortive due to the
above not being completed upon his arrival.

Failure to complete and return this form will result in the cancellation of the engineer’s visit therefore Mitsubishi Electric require it to be

returned 1 week prior to our engineers scheduled visit.

Should you be required to cancel the visit, we would require written notice within at least 3 working days.

Please Fax to Lyn Kidd on 01707 278881 or e-mail lyn.kidd@meuk.mee.com

Project Number

Quote No.

Project Name

System Ref/Prop No.

Contractor Co. Name

Name

Signature

Date

Site Contact Name

Mobile No.

Required Visit Date

Site Address
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Mitsubishi Electric Design Considerations and Disclaimer

In applying Mitsubishi Electric Commercial Heating systems, due consideration must be given to the following –

 - Mitsubishi Electric will supply and comission the equipment quoted on the first page or within the quote of this document.

   The water pipework and electrical connections are to be comissioned by the installing contractor.

 - The Ecodan unit requires ambient air in order to operate as efficiently as possible. Therefore, due consideration must be given to where it is situated 

   (please refer to installation manual).

 - We supply strainers, as standard, with all Ecodan Commercial Heating Systems. However, depending upon the materials used within the water circuit, 

   additional filtration (such as magnetic or cyclonic) should be considered to in order to protect the units.

 - The unit may be damaged if it is operated without water circulating through it. It is therefore essential to interlock unit operation and the water-circulating pump.

 - The control package provided is not designed to be a “full system” control solution. Please refer to the attached wiring schematic on how to interface with 

   a third party control system.

 - All refrigeration work must be carried out by a suitably qualified engineer and must comply with industry standards and guidelines and the Mitsubishi Electric 

   Ecodan Commercial Heating installation manual.

 - Installation and commissioning of the waterside must be carried out by a competent engineer in line with the Mitsubishi Electric Commercial Heating 

   installation manual.

 - It is important to ensure that the water quality is within accepted boundaries. Please refer to the installation manual for guidance

 - The water circuit must be a closed circuit

 - If the ambient temperature around the water circuit is likely to fall below 1degC, it is essential to either install trace heating and/or add brine or glycol to 

   ensure that the system does not freeze and damage the boiler.

 - A flow interlock must be provided to ensure that the Ecodan unit does not operate in the event of a loss of water flow

Reminders

 - This quotation is given by Mitsubishi Electric in good faith based upon information provided by you or your company.

 - We have not undertaken a site survey to support this quotation. Whilst We endeavour to factor into our quotation any special site conditions or user requirements

   which you may have expressly identified to us previously in writing, this quotation is not a project system design and is not a confirmation of project volumetric

   or yield analysis. We recommend that you assess final product selection and make the final system design based upon your own volumetric or yield analysis and

   project knowledge, including any project requirements which might impact on that selection.

 - Please check carefully any requirement for a Mitsubishi Electric product to integrate with any third party equipment. We are not responsible for integration

   capability of our products with any third party equipment unless we have expressly confirmed that this integration is approved in the current Mitsubishi Electric 

   product specification or in a current technical bulletin.
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Acceptance Document

This Technical Submission Document combines all of the elements that pertain to this project, including our Terms & Conditions.

I have read and fully understand the full Technical Submission Document and full Terms and Conditions of sale within it.

Any deviation from this specification may mean we cannot commission the system or accept warranty for the said system.

I herby accept this Technical Submission Document as a working document from the signed date below. 

On signing this document I will ensure the equipment is installed to all the said parameters within.

Project Number

Quote No.

Project Name

System Ref/Prop No.

Company Name

Name

Signature

Date
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