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Today’s Webinar

CIBSE AM17

Introduction to AM17 — Purpose and contents
Application and design considerations for different building types

Case studies
Q&A
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Purpose of AM17

Heat pumps key to decarbonisation
Delivery at scale

Support delivery of high quality
installations

Principally aimed at building
services engineers




Scope of AM17

Large installations >45kW

Assumes heat pump 1s chosen
technology

Non-domestic buildings

Existing and new buildings




Using this Applications Manual

Chapter 2 highlights the importance of A Rl l P
red g energy demand (particularly

in existing buildings) to enable effective

heat pump operation

The next step is to characterise the

heating and cooling demand

(temperature, capacity, requirements

relating to resilience)

Establis enm
requirements

Chapter 3 sets out the different types
of heat pump on the market: ground
source, air source, exhaust air source
and water source

Select heat pump
technology

Chapter & explains how to size a heat
pump system — including when working

heat pump plant g
with a bivalent system

Chapter 7 provides high-level guidance
on capital, energy and maintenance
costs of heat pumps

apital and

Chapter 5 covers the impact on
architectural and building design;
including concept space allowances
for different types of building

Allocate space allowances

Chapter 6 is ‘System performance
optimisation’, which focuses an closing
the performance gap through efficient
controls and effective metering

Optimise the system

Closing the performance gap

Chapter 9 provides guidance on
installation and workmanship;
particularly for ground source systems

Installation

Chapter 8 gives guidance on initial
commissioning and seasonal
commissioning

Commissioning

Chapter 10 outlines the subjects which
should be included within user
guidance for heat pump systems

Operation

Chapter 8 also gives guidance on
metering and monitoring

Monitoring

Chapter 11 covers whole life carbon and

Decommissioning . e .
= responsible decommissioning options
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What loads does the building need to satisfy?

Space heating / Space cooling / DHW [ Process heating/cooling

}

| |

What energy efficiency or passive measures can be used
to minimise these loads?

!

i ™y
r I ! I I i
\ _.J
« What is the peak load « What is the peak load for + What is the daily and FCU/AHU/Radiator/Chilled +  What level of resilience
for each load type seen each load type annual profile for each beam/ UFH etc. is required for each load
at the point of use? [kW] considering diversity (at load? ¥ type?
floor level, building level, + What is the typical range « Are there likely to be any
whole development of part loads? changes to requirements
level)? [kW] * When are heating and during the lifetime of the
cooling loads coincident, » What temperature is heat pump system?
and what is the required at point of use
magnitude of these for each load type? [°C]|

coincident loads? [KW]
» What is the annual

heating and cooling

demand? [KWh]

Use the answers to these questions to select the heat pump technology, and size the system
(Proceed to Sections 3 and 4)



4500 Annual heating and cooling demand profiles Buildi ng requ irements

Peak (including diversity) heating and cooling loads
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Indicative daily heating and cooling demands
1600
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cooling demand 1000
Space heating Central plant to be able to provide 60% peak | AHU/FCU LTHW coil 50°C/30°C © 800
load in the event of one heat pump failure £
UFH 600
DHW Storage of 30% of morning peak 70 °C flow 400
Space cooling N + 1 for central plant FCU/CHW coil 7°CN3°C 200
Figure 11 Heating and cooling characteristics for an example building DD 5

Hour of the day
— DHW -~ Space heating -— Space cooling



Heat source Heat pump : Heat output
Typical heat source Typical output
temperatures for a (sink) temperatures
cold winter day required
Outdoor . @ Domestic
air source _—4C I . __60°c | hot water
o D © ——
....... - S
e -
- L
Exhaust S e ssec F
1w wet
i UL U heating
: AL
AL YIS &
L1111 o
S A
+8°C O 30°C
. .
Ground @ Warm air
source heating

Heat pump CoP increases
as the heat source to sink
temperature difference
reduces

Figure 12 Sources and sinks of heating and cooling for heat pumps
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Simultaneous and independent heat pump

Height
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Figure 44 Typical ASHP equipment lengths (L), widths (W) and heights (H) for four manufacturers’
products, based on heat pump rated cooling capacity (kW)

~

Figure 42 ASHP typical clearances; elevation (top] and plan (bottom|
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memm Heating from heat pump

mmmm Heating from secondary heat source (eg. electric boiler)
Building heating demand

s Heating from thermal store

mmmm Heating from heat pump to thermal store

-------Heat stored in thermal store



Cold

Heating
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CoP —>>
Warm
(1) CoP=—
(2) Q] + E - Q2

Cold
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Cooling
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(1) EER=—

E
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Figure 14 Energy flows for a heat pump in heating and cooling mode
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Figure 24 Example pipework and heat exchanger arrangement to facilitate passive cooling; in this arrangement the
ground loop can exchange heat directly with the building CHW circuit without operation of the heat pumpls)
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Measures of success

* A comfortable environment for building occupants
* Reliability of heating/cooling supply

* Ease of use and ease of maintenance

* Low energy use in operation

* Safe operation

*  Future proofed and resilient

*  As cost-effective as possible in terms of capital and life-cycle costs
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Case studies included within AM17
AM17 includes 5 case studies:
* Case study 1 — Heat pump sizing based on annual building loads analysis - 350 Room hotel in Scotland
* Case study 2 — GSHP system operation varying from design — College building in Oxford
* Case study 3 — Sizing cascade systems — Chapel building retrofit in Gloucester

* (ase study 4 — Buffer vessel as a thermal store to stabilise the system return temperature — University
building in Edinburgh

* Case study 5 — ASHP sizing, system volume and minimum turndown — Public food hall in Cambridge
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Case Study 5: ASHP sizing, system volume and minimum turndown

Storage loss = 0.75 kW/h

Average load 20%, CoP = 238 T
[ 1 [ 1 [ 1
Min. volume 1 k'W-h linput)
= 5000 litres = 1,63 k'W'h [output)
300 kw |
Min. ASHP part load = 25% of peak load Thermal store needed

Figure 39 Single large size heat pump scenario

Average load 0%, CoP = 285 In standby

— — — Storage loss = 0 kwW/'h

Min. volume 1 kW-h (input)
= 1450 litres = 2.85 kW-h (output)
150 k'w
Min. ASHP part load = 13% of peak load Mo thermal
store needed

Figure 40 Multiple smaller size heat pumps scenario
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Case Study 3: Cascade systems for higher temperatures
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Figure 33
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[empersturas, efficiencies and loads of the ASHP-WSHP cascade system
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Case study 2: GSHP System varying from design
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Figure 17 Cround temperature change over an annual cycle
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Questions



