Unvented Hot Water Storage Systems and Building Standards
Part J Training Course

COURSE PACK

The course pack contains this introduction followed by 5 learning modules. Details of the modules
are as follows —

Module | —

Module 2 -

Module 3 -

Module 4 -

Module 5 -

Note:

Unvented hot water storage systems and their operating principles
Design and installation of unvented hot water storage systems
Maintenance of unvented hot water storage systems

Meeting the requirements of the Building Standards Part | — Conservation of Fuel
and Power -

Sealed central heating systems

Module 5 — Sealed central heating systems does not form part of the course, it has however been
included to outline the requirements covering the installation of this system that is often used to
provide primary hot water to unvented systems.The purpose of the module is therefore to provide
useful future reference material.

COURSE STRUCTURE

The BPEC | day Unvented Hot Water Storage Systems and Building Standards Part | Training
Course is designed so that you have to spend as little time away from the workplace as possible
and is achieved through —

O

A self study element — you read through the course modules in your own time, at
your own pace

You then attend an approved BPEC centre that offers the | day course in Unvented
Hot Water Storage Systems and Building Standards Part | during which your course
tutor will reinforce the self study elements of the course and make sure that you
understand the key points of the course. This will be followed by a practical
demonstration of the key components of a ‘live system and it’s operating principles’
including installation and commissioning requirements. The course will be concluded
with a series of assessment tests.

On successful completion of the course you will be issued with a BPEC competence
card in Unvented Hot Water Storage Systems and Building Standards Part |
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AIM OF THE MODULE

On completion of this module and following attendance on the BPEC Unvented Hot Water
Storage Systems and Building Standards Part ] Training Course you should be able to —

O Identify the key method of operation of unvented systems and state the differences
between vented and unvented systems in terms of the key components of the system

O List the advantages and disadvantages of unvented hot water systems

O Identify the legislation covering the installation and maintenance of unvented hot
water storage systems in Scotland and it’s key requirements

O State the function of key components that are installed in unvented hot water
storage systems
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- WHAT

IS AN UNVENTED HOT WATER STORAGE SYSTEM?

In beginning to understand how an unvented system works let’s take a look at a traditional
vented system and it’s key components —
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The supply of hot water to houses within the U.K. has traditionally been provided from a cold
water storage cistern usually located in the roof space. The rate of discharge and water pressure
at the tap is dependent on the height or head of water between the level in the cold water
cistern and the draw off tap.

Because water expands as it is heated, the volume of water in the system has to be
accommodated. In a traditional vented system with cold water storage this expansion takes place

primarily

back up through the cold feed pipe to the cold water storage cistern, the volume of

water increases in the cistern and the water level rises. There is no pressure increase in the
system because the cistern is open to atmosphere.
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The traditional vented system is provided with a key safety measure — an open vent pipe (or
often incorrectly called expansion pipe).

But why?

Quite simply when water is heated it expands or increases it’s volume, for temperatures up to
[00°C this expansion of water or increase in volume is usually up to 4% of the system contents
at cold start up.

Example

If a system contains 200 litres of water at 10°C cold start up and is then heated to an operating
temperature of say 65°C, the system volume will increase to approximately —

200 litres (original volume) + 200 litres x 0.04 (expanded volume)

200 + 8 = 208 litres an increase of 8 litres
if we did not make provision in the system for that water to expand primarily to the cistern via
the feed pipe or in a safety condition to atmosphere through the open vent pipe, as result of the
expansion of water or increase in volume the pressure would increase inside the system.
Remember — if water is contained in a closed vessel and is subjected to heating, the water in the vessel
expands due to the heating process, if there is no room for expansion then there is nowhere for the water
to expand to and the pressure inside the vessel begins to build up.
So what would happen if we did not allow for that expansion of water?
In the example provided 8 litres does not sound a lot of water or potential pressure build up and

that is true, however, in undertaking the calculations we have assumed that the water
temperature will always remain below 100°C.
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So what happens to stored water when it’s temperature exceeds 100°C?

As water pressure increases so does the boiling point of water.

If stored water at above atmospheric pressure and at a greater temperature than 100°C were to
be suddenly exposed to atmospheric pressure (an open tap or fractured pipe or cylinder), the
excess energy stored in the water would be released in the form of flash steam. When water
changes it’s state from liquid to gas in the form of flash steam it’s volume increases by up to 1600
times.

So going back to our original calculation, roughly speaking

200 litres x 1600 = 320,000 litres

There is obviously no way in which that type of volume can be taken up in the system and the results are
catastrophic — explosion.

The outcomes of an
incorrectly installed unvented
hot water storage cylinder

So referring back to our original question the purpose of the open vent pipe is to relieve any
pressure build up in the system should the system overheat or the normal route for expansion,
the feed pipe become blocked or closed.

Note:

The sizing of expansion vessels or expansion chambers for unvented systems involves complex
calculation procedures and is usually undertaken by the manufacturer on designing the unvented
system, the manufacturer should therefore always be consulted as to size of vessel or chamber.
The calculations on the previous pages are included for illustrative purposes only.
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Let’s now take a look at an unvented system

In this system because it is fed from the mains supply, the rate of discharge (water flow rate) and
water pressure at the tap is largely determined by the incoming supply mains pressure and water
flow rate with inevitably higher flow rates and pressures available at the tap.

In the unvented hot water storage system the expansion of hot water due to the heating effect is
taken up by an expansion vessel, or an air gap contained in the top of the cylinder.

The unvented system equivalent of the open vent pipe is the temperature relief valve which is
designed to discharge hot water safely to atmosphere should the water temperature in the
system increase above a pre-determined level.

You should be aware that because the unvented system employs a series of mechanical control
devices that can be more prone to failure than the non mechanical cold feed/storage cistern
arrangement for expansion purposes, and the open vent pipe arrangement for safety purposes in
the vented system, a series of additional control devices are necessary. Hence the need for more
tighter control on who may install or maintain the system.
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THE ADVANTAGES AND DISADVANTAGES OF UNVENTED HOT WATER STORAGE SYSTEMS

The following lists a number of advantages/disadvantages over other forms of hot water storage

and supply.

Advantages

Features

Outcome

High water pressure

Customer satisfaction, especially relating to
showers

Balanced pressures at hot & cold taps

Customer convenience

Better quality terminal fittings (taps and valves)

Better hot and cold water performance

Balanced pressure showers

Temperature control and safety to the user

No cistern or pipework in loft space

No frost damage in winter

Less risk of contamination (no cistern)

More hygienic

Potential to reduce pipe diameters

.Cost saving and ease of installation

Less rigidity re — location of cylinder

Design and installation made easier

Quicker to install

Possible installation cost saving to the
customer

Disadvantages

Features

Outcome

Low incoming mains water pressure/flow rate

Insufficient pressure and flow rate for
system to work correctly

Where future mains pressure
reductions may be likely

Insufficient pressure and flow rate for
system to work correctly

No water storage back up

No water when mains fails

Installation requires visible discharge pipe

Can be difficult to site to maintain required
flow rate

Extra pipework and controls

Takes up more space

Purchase price of unvented cylinder

Usually costs more to purchase

So now we've covered the key points let’s get into a little more detail,
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THE LEGISLATION COVERING THE INSTALLATION AND MAINTENANCE OF
UNVENTED HOT WATER STORAGE SYSTEMS

There are two specific areas of legislation covering the installation and maintenance of unvented hot
water storage systems in Scotland —

O Building Standards — part P and part J (part ] covered in greater detail in Module 4)
OO0 Water Byelaws 2000
It should be noted that there is some overlap between both sets of legislative requirements.'

Our aim in this training course is to provide a ‘user friendly’ interpretation of those requirements
so that you are able to comply with the legislation.

The Building Standards primarily deal with safety related issues whereas the Water Byelaws
primarily deal with system functional issues including waste, misuse, contamination and undue
consumption of the water supply.

THE BUILDING STANDARDS - LIMITS ON APPLICATION
The Building Standards do not apply to —

[0 A hot water storage system that has a storage vessel with a capacity of 15 litres or
less, an example could be an instantaneous water heater, or

O A system providing space heating only, or
0 A system which heats or stores water for the purposes only of an industrial process.

Before we move on and consider the legislative requirements in more detail we need to understand the
name and purpose of key components that make up a typical system.
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Unvented Hot Water Storage System
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Let’s take a trip round the components!

Safety devices

Control Thermostat

Controls the water temperature in the cylinder
to between 60-65°C

High limit Thermostat
(Energy Cut-out Device)

A non self-resetting device that isolates the
electrical supply or heat source at a
temperature of around 80-85°C

Temperature Relief valve
(Component 6)

Discharges water from the cylinder at a
temperature of 90-95°C

The above safety devices grouped together in an
three-tier level of safety protection.

unvented system are often referred to as a
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Functional Devices

Line Strainer
(Component [)

Provided to prevent particles entering the
system and effecting the efficient functioning

of the control components

Pressure Limiting or Pressure
Reducing Valve (Component 2)

To regulate the water pressure entering the
system and hence control the operating

pressure of the system

Single Check Valve
(Component 3)

To prevent stored hot water entering the
supply pipe and being drawn off as drinking
water under backflow conditions

Expansion Vessel or Cylinder
Air Gap (Component 4)

To take up the increased volume of water in
the system due to the heating process

Expansion Valve
(Component 5)

To operate should the pressure in the system
rise above design limits or the expansion

vessel fail

Isolating (Stop) Valve To isolate the water supply to the system to

(Not Shown) allow maintenance activities to be carried out

The components listed have been shown as individual items as supplied with the earliest
unvented hot water storage systems introduced into the UK for the purposes of you
understanding the key function of each item. Modern unvented hot water storage systems tend
to be supplied with composite control components in which as an example the line strainer and
pressure reducing valve will be part of a single control component. Control components will be
covered in greater detail as we progress through the module.

Now that we are familiar with the component parts let’s look at them as they apply to the various types
of unvented system in the context of the two items of legislation — building and water.

So what are the types of unvented system?
Systems fall into two categories —
O Storage (over 15 litres capacity)

O Independent water heaters (sometimes called point of use or multipoint heaters
under 15 litres capacity)
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