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INTRODUCTION

The purpose of this report is to present the preferred heating and hot water options for the proposed
Cleveland Pools Restoration project in Bath.

HEATING AND HOT WATER SUMMARY

The following options, outlined in further detail within this report, are the preferred solutions for the
development:

Option Blocks
1 Water Source Heat Pump (WSHP) Site wide
2 Air Source Heat Pump (ASHP) Site wide

3 Hybrid system — WSHP or ASHP combined with | Site wide
gas fired boilers

HEATING AND HOT WATER OPTIONS

There are a number of options available for providing heating and hot water to the development. The
following three alternative schemes were analysed for this report:

1. Water Source Heat Pumps providing heating and hot Water to pool areas and heated building
spaces

2. Air source Heat Pumps providing heating and hot hater to pool areas and heated building spaces

3. A Hybrid system comprising an WSHP or ASHP combined with gas fired boilers

The following section outlines the various options with Table 1 at the end providing a summary of the
advantages and disadvantages. Schematic diagrams are provided for each option. A conclusion is then
discussed with Hydrock’s preferred option.
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Option 1 — Water Source Heat Pumps (WSHP)

WSHP’s utilise energy in the water to generate useful heat. Heat from the water is either pumped through a
heat exchanger (open loop system) or alternatively it absorbed into refrigerant which is pumped through a
heat exchanger. Low grade heat is then converted to high grade heat by the compressor. The heat is then be
transferred to water which can be used in a conventional wet heating system. WSHPs can also be used in
reverse to generate cooling. WSHPs require indoor space — generally in a plant room.

WSHPs run at lower temperatures than conventional boilers, and so are well suited to under-floor heating
systems and for radiators.

For WSHPs, the heat transfer rate from the water is far greater than that in the ground or the air. Constant
energy replacement is provided by the circulation of the water source.

For this option, hot water would be provided by a separate electric or gas hot water boiler. However, an
additional tank would be used to pre-heat the domestic hot water (using excess heat from the WSHPs), thus
reducing electric/gas load from the main hot water storage tank.

Option 2 — Air Source Heat Pumps

ASHPs work in a similar way to WSHPs except that they utilise energy in the air to generate useful heat. Heat
from the air is absorbed into refrigerant which is pumped through a heat exchanger. Low grade heat is then
converted to high grade heat by the compressor. The heat can be exchanged to water which can be used in a
conventional wet heating system (air to water heat pump). ASHPs can also be used in reverse to generate
cooling. ASHPs require outdoor space, and can also be roof mounted.

ASHPs run at lower temperatures than conventional boilers, and so are well suited to under-floor heating
systems and for radiators.

For this option, hot water would be provided by a separate electric or gas hot water boiler.

Option 3 - Hybrid system — WSHP or ASHP combined with gas fired boilers

This option would combine a WSHP or ASHP with two conventional gas boilers. This option would allow the
heat pump size to be reduced and the peak load covered by gas boilers.

Hot water would be generated directly from the boilers, using a hot water storage tank.
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