


Journey to Heat Pump Installer

This framework has been curated by Heat Geek to provide the perfect pathway for
heating installers currently working in domestic gas installation to transition towards
low carbon technology, particularly focussing on air source heat pumps.

The training that the entrants will attend is designed to teach best practice for
installation of the units as well as full design of the system and understanding
retrofit, this latter understanding is the most crucial aspect of maintaining efficiency
and reliability of not only heat pumps, but all heating systems and where most
current installations fall short.

The pathway has a healthy mix of hands-on, classroom based, and online training,
but most importantly has a large focus on peer to peer training and engagement
and gives a platform to support this.  The in person training will be mainly held from
our Surrey based Renewable Energy hub which has many working and display
technologies including a variety of  Air source heat pumps, Solar thermal, Hydrogen
fuel cell, Solar PV and Batteries among other products.

This 4-6 week course includes:

1. BPEC - Heat Pump Installation and Maintenance certification  (3 day
in-person)

2. Introduction to Hydronics  (2 day in-person)
3. Introduction to Heat loss and Heat Engineer Software  (1 day in-person)
4. Heat Geeks Heating design Mastery  (Online 80-200 hours)
5. Hands on Introduction to Installation, commissioning and servicing of heat

pumps  (1 day in-person)
6. Online seminar - Becoming MCS Accredited  (1 day online)
7. Introduction to Umbrella Schemes & Heat Geek Recap Session - Q&A  (1 day

in-person)
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STEP 1
BPEC - Heat Pump Installation and
Maintenance certification (3 day in-person)

Entrants will spend 3 days in the Vaillant ‘Center of Excellence’ 5 minutes from the
Surrey based Heat Geek ‘Renewable Energy Hub’. Here they will gain a BPEC
certification in Heat pump Installation, the main heat pump qualification currently
recognised by MCS.  This qualification is the most industry recognised and will
educate the very basic fundamentals absolutely necessary to work within the heat
pump industry.  It will not leave them ready for solo installations, but ready to work as
part of an already existing team, legally compliant, and highlights the beginning of
the subjects to follow in this course.

This is a nationally recognised qualification in the installation and maintenance of
heat pump systems.  The qualification is developed from the National Occupational
Standards and is recognised by the Micro-generation Certification Scheme (MCS)
registration bodies as an acceptable qualification to join one of their respective
schemes.

As with other courses, trainees should have a minimum NVQ Level 2/3 qualification
in plumbing or conventional heating engineering, or a demonstrable number of
years of relevant experience, plus Water Regulations/Byelaws and Energy Efficiency
certificates.
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What You'll Learn
● Y/602/3054 Know the requirements to install, commission and handover heat

pump systems non-refrigerant circuits

● D/602/3072 Install, commission and handover heat pumps non-refrigerant

circuits

● F/602/3078 Know the requirements to inspect, service and maintain heat

pump system installations non-refrigerant circuits

● L/602/3083 Inspect, service and maintain heat pump installations

non-refrigerant circuits
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STEP 2
Introduction to Hydronics (2 day in-person)

Hosted from the Heat Geek ‘Renewable Energy Hub’ in Surrey, and led by a Heat
Geek member and industry favourite Kim Betty.  This 2 day course has become well
known within the industry in which participants undergo a two day entry level
course in system design and hydronics.  This will prepare them for the much more in
depth Heat Geek mastery course and has been written and delivered in a way that
will encourage and motivate any experienced installer to take a keener interest in
hydronics.

This foundation level course can be an eye opener for traditional heating engineers
as we have been given a free ride in the last few decades.  Everything learned in
these two days will be underpin the rest of the journey but is written from a slightly
different perspective with the understanding that the candidate perhaps hasn’t
looked into system design before and has only worked on gas or oil based heating
systems.

“Hydronics is hydronics be it ASHP or gas powered systems.  It’s about getting the
right amount of hot water to the right place at the right time at the right
temperature, whilst keeping the correct Dt across the heat source.  The same rules
apply no matter what the heat source from bonfire to nuclear – once the energy is
transferred into the water the laws of hydronics are the same. So, no matter which
route you took to get here (ASHP or Gas Boilers) from here on it's all the same, only
the numbers are different.”

- Kim Betty
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What You'll Learn
Over the course of two days, the agenda will include:

● This free energy is here for the taking – so why don’t we?

● The advantage of NTC sensor-controlled cylinders.

● Basic flow and velocity requirements and how to size pipes, pumps &

radiators.

● Understanding the critical effect of DT on the system.

● The joy of the lightbulb moment when it all makes sense.

● Head & system resistance explained in simple words & units.

● Understanding pump maps/graphs and how to size pumps.

● What does your pump need to do? How do you choose it?

● How to configure the pump.

● Managing large system / boiler flow mismatch issues.

● Taking the taboo from low loss headers.

● Understanding why lots of UFH is incorrectly piped.

● Reverse returns – what’s that all about?

● Single pipe systems.

● Surveying for retrofit ASHP – no room for mistakes.

“By the end of the 2 days hopefully some old myths will be highlighted, hydronics
will make a bit more sense and you will be able to increase Gas fired system
efficiency with just a tweak or two. For ASHP you will be able to confidently
determine what, and only what needs changing or upsizing. Plus, design &
commission better & bigger domestic systems.” - Kim Betty
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STEP 3
Introduction to Heat loss and Heat Engineer
software (1 day in-person)

Back to the Surrey based Heat Geek ‘Renewable Energy Hub’ to learn about Heat
Loss. Heat loss can be a big and complex subject, yet it is essential for heat pump
installers to both make their system work and drive up efficiency. This day of training
will demystify heat loss calculations from ventilation and fabric, and also introduce
Heat Engineer software.  Due to the nature of heat pumps, heat loss can get even
more in depth due to the variable sized emitters systems targeted as well as being
particularly sensitive to being incorrect. This software will specifically allow
surveyors/installers to calculate the exact heat loss of a building in a much more
efficient way.

What You'll Learn
The one day course covers heat loss, why it is important and the ramifications of
getting it wrong.  The entrants will learn about U-Values underfloor heating design,
pipe layouts and materials within a building so that the installer will be competent in
adding the data into the app.

The second half of the day is training on how to use the app from surveying on site
through the app to publishing the full report through a desktop PC.  This report
produces a PDF that not only allows the client to see the benefit of low carbon
technology but satisfies the MCS requirements for the performance calculator
document.
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Free subscription to Heat Engineer software for 1 year

“Welcome to Heat Engineer software, the first truly professional and international
heat loss calculation software.  Fully customisable, our software allows surveyors,
engineers and architects alike the ability to change the language to their country of
choice, set outside mean temperatures, construct bespoke building materials which
will then calculate both the thermal conductivity and subsequent U values.

Our software has been designed and built by engineers, for engineers. All three
directors of our company are career engineers in the heating industry and between
us, have over 75 years experience in this field.

Our software strictly adheres to the calculation process set out by CIBSE (Chartered
Institute of Building Services Engineers) and we are also an industrial associate of
the CIPHE (Chartered Institute of Plumbing & Heating Engineers).

Heat loss is the one major area within our industry that is often poorly calculated
and this leads to extreme inefficiencies within our systems and plant rooms. We
have created and built software that is extremely accurate and can provide reports
for any size and type of building, whether a studio apartment, hotel or indeed
industrial centre.

We are confident that our software and subsequent reports will set your company
or project apart and elevate your organisations status to new highs”

- Rich Cartwright.
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STEP 4
Online Heat Geeks Heating Design Mastery
(Online 80-200 hours)

The missing piece in heat pump installation training, and the part that makes a
difference between a COP of 1.5 (150% efficiency) and a COP of 5.5 (550% efficiency).
‘Heating Mastery’ is an exhaustive education in system design, although hundreds of
installers have gone through our course without the rest of this package it is quite
tough.  Placing the Heat Geek heating design mastery course here, after the
introduction levels have been complete, gives them time to work on this in their own
time, while working through the other last training steps.

“Heat Geek Heating Mastery is an online training course focusing on heating design
and controls in the heating industry.

Heat Geek training isn’t your typical ‘tick box’ training program! It’s been designed
to teach you as much as is absolutely possible in order to get the most out of your
systems, and give you the necessary knowledge to improve your understanding and
move into renewable and commercial installations.

The courses are broken up into online modules, and each module consists of a video
followed by a series of exam questions. You will learn from the videos and use them
to fill out an ultimate reference folder, which is also digitally provided with the
course, so that you can refer back to this information long term throughout your
career.

This can be completed whenever, wherever.
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The course relies heavily on peer-to-peer engagement, which has been scientifically
proven to be the best way to learn and retain knowledge. As such, the questions are
tough! They are designed to make you think and understand each subject on a
deeper level, but more importantly force you over to our Facebook support group,
where you will engage in ‘peer-to-peer training’ with other engineers who are also
going through the same journey.

These questions can be attempted as many times as necessary.  Once complete you
will become an official Heat Geek and be listed on our Heat Geek Map of high end
engineers” - Adam Chapman

What You'll Learn
HEAT GEEK AWAKENING COURSE
1. Watt is energy?

What are Joules? What exactly are Kilowatts? How do they apply to thermal energy
and what is Delta T?
This section highlights the difference between power and energy and frames how
we are going to measure the energy we are trying to create, store and distribute, as
well as describe some of the terms and measurements used within the industry and
this course. An essential starting point.

2. Heat loss

R-values, K-values, U-values, what these are and how we use these to calculate the
thermal energy required for a building. An essential part of the two-part method of
creating a low temperature system.
• How much ventilation is required for each room and what this means for heat loss.
• What happens to heat loss throughout the year.
• Basic rules of thumb for quotations and calculations on the fly.
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3. Mass flow rate

This introduces and explores the holy grail of heating, mass flow rate which is the
relationship between flow and energy including:

• Specific heat capacity of water
• Magic Mo’s triangle

4. Velocity pipe sizing

What the difference between flow rate and velocity is and how we measure and
calculate velocity.
The velocity triangle

• Pipe sizing
• Velocity, what it is, what it means and how to calculate it
• Magic triangle

5. Pipe sizing, Pressure loss, and pump sizing

Pipe sizing, a brief overview of pressure losses, and how to calculate pump head
requirements, system resistances, residual head graphs.

• Pressure loss
• Turbulent and laminar flow
• System resistance
• Index circuit
• Pump curves
• Residual head
• System curves

Round up
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6. Emitter sizing

How to size your emitters (radiators) and the relevance to over or under-sizing. The
relevance of power and temperature.

• MW-AT-DT – what is it and where do I use it?
• Quick hand adjusters

7. Controls

What are we controlling and what are the variables that mean we need controls?
What’s wrong with older methods of ‘on/off’ controls?

HEAT GEEK MASTERY COURSE
1. Emitters Mastery

Techniques for emitter upsizing and working off a reference room, for different
emitters including rads, underfloor heating and fan convectors, also the benefits of
each type for heat pumps and any other heat source or property. A deep dive into
underfloor heating, including how to size it, benefits of different pipe layouts, the
different 5 variables that allow different flow temperatures, various conversion factors
for insulation upgrades and floor outputs.

2. Controls Mastery

A high level module on controls for all heat sources but with a focus on heat pumps
including underfloor heating valves and controls, variable temperature mixer valves
and controls- when they’re needed, how they work and how they’re controlled.
Hysteresis and dynamic cycling, how these can be fine-tuned to maximise efficiency
and comfort on any system. Closed-loop vs open-loop control, when to close the loop
and how best to close the loop. Why zoning is not a good idea in many cases, when
and where to zone. Calculating different heat pump COPs with different control
strategies.
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3. Hydraulic Separation

What hydraulic separation is, when and where to use it, the 4 forms of hydraulic
separation, how to size orientate and install low loss headers, how to size orientate
and install close-coupled tees, distortion – what it is, how to calculate it and minimise
it, plate heat exchangers – the different types, how to size them with both log mean
temperature and arithmetic mean temperature, where, when and how to install
them. Round up of when and where to use different types.

4. Buffers

A two part module describing what a buffer is, when and where to use them with
rule of thumb, the 3 variables used when sizing them if not using rule of thumb with
worked examples.

5. Buffer Mastery

Different pipework orientations and benefits to each one in each flow situation and
each differential temperature situation helping with design, fault finding,
commissioning of systems and tweaking for efficiency upgrades.

6. Efficient Hot Water Production

How to size in relation to power and demand rather than volume, how to maximise
efficiency during hot water production, the effects of running different heat
exchangers at different flow rates and temperatures, what the heat source saturation
point is and how we can use this for sizing.
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STEP 5
Hands on Introduction to Installation,
commissioning and servicing of heat
pumps (1 day in-person)

Held at Heat Geeks ‘Renewable Energy Hub’, this day will have a more hands-on
approach with a range of heat pump manufacturers including Samsung, Midea,
Viessmann, Vailant and Hitachi.  Showing how a heat pump works and how it is
installed, how to commission and how to service this is how most installers learn best
rather than online.

WHAT DOES THE HEAT PUMP COURSE COVER?
As part of the training you receive, you will gain some manufacturer specific
accreditation and will become a Freedom-approved installer.

 What You'll Learn
● How a heat pump works

● Why you fit a heat pump

● How to install a heat pump

● The different units available

● The key selling points of the unit

● How to commission a heat pump

● How to maintain and service a heat pump
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STEP 6
Online seminar - Becoming MCS Accredited
(1 day online)

Although many installers ultimately choose to not become MCS accredited, it is
important to understand the requirements and structure involved should they
choose to achieve their own rather than using umbrella schemes.  Only once they
have been advised on all the options can they decide if they want the additional
paperwork and admin to be registered in their own name. This seminar seeks to
illuminate the scope of work involved in the MCS paperwork trail that is necessary to
be MCS compliant, but also help with understanding what may be required from
umbrella schemes and what to expect from them.

What You'll Learn
● The components required to apply to MCS

● The process of application

● How to create a quality management system

● The different technologies covered
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STEP 7
Introduction to Umbrella Schemes and recap
session with Q&A (1 day online or in person)

All entrants will be invited to a graduation at the Heat Geek Renewable Heating Hub
in Surrey.

Installers have a choice once they are installing heat pumps whether they want to
offer an MCS qualifying installation, if they do (or their customer wants them to) then
they must either be MCS registered in their own name or work under the umbrella of
another company.

Many installers choose to work as a subcontractor for another installer or a
manufacturing company, in both of these cases the other company takes
responsibility for the MCS paperwork including registration and notification.

We work with several different options, from manufacturers like Viessmann and
Vaillant, installation networks HPIN and also distributors NuHeat.

We will have a short recap before answering any questions the installers have after
their journey.  They will have learned a lot in the last few weeks and if they are
anything like we were when we first moved over from gas they will have a lot of
questions or concerns, we will go over anything they have with our internal staff and
hopefully leave them confident and positive about starting the next part of their
career as a low carbon heat pump installer.
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BECOME A HEAT PUMP INSTALLER
WITH HEAT GEEK
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Pre-requisites and ongoing requirements

It is expected that all entrants are and have been working in the
industry for sufficient an amount of time that the fundamentals
of physical installation are not new, the theory in this package
will be a struggle for any new installers.

In addition to this the following are required:

● NVQ 2 /3 or equivalent experience

● Hot water - G3 Certification

● WRAS Certification

These points will assist the entrant in securing their knowledge but are

not required:

● Facebook in order to engage with the community and get support

● Peer to peer interaction for on going continual learning as the industry

changes
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