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1 Introduction
This report presents the measured HVAC component energy consumption and end use activity data obtained
for the EU during the iSERVcmb project.

The report tabulates the recorded energy use and power demand information by floor area, HVAC
component and sub-component type, for each activity type within the iSERVcmb system.

The figures presented include energy use data which has been apportioned across more than one activity
and/or component in some cases. The apportionments have been made using a mixture of pre-existing data
and data collected during the project period. Care has been taken to ensure the data produced is not simply
self-referencing.

1.1 Measured data accuracy

The actual floor areas recorded for each building and system are expected to be between -1 to +4% of the
value recorded in the associated iSERV spreadsheet.

While this document deals only with electricity, the maximum expected error in the read for each electricity
and gas meter is £ 2% [Knight 2014]. For heat meters the expected errors are around -10% based on studies
of the actual performance of installed heat meters in Sweden [Jomni 2006] and observations of installation
practice in real buildings.

The data presented here should be read with these potential inaccuracies in mind.

1.2 Data overview

The datasets show that the measured overall average annual energy use and power demands by HVAC
component type are as in Table 1. It can be seen that power demands are not a good indicator of likely
annual energy use, and that ALL elements of an HVAC system appear to play a significant role in the overall
annual energy consumption likely to arise from that system.

Table 1 — Overall measured average power demands and annual energy consumptions across the entire EU by HVAC
component type
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W/m2 9.9 6.8 3.6 1.8 4.3 1.4 0.7 0.1 0.01 14.6
kWh/m2 46.0 41.3 30.0 24.4 19.0 18.5 1.5 1.1 134.8

1.3 Major conclusions

The data presented shows that there are significant variations in the power demands and energy use of almost
every combination of HVAC sub-component and activity. These variations are due to a variety of reasons
ranging from climate, through building and system design, to simple inefficiency in operation and maintenance
of the HVAC systems.

What the wider iSERVcmb project has shown is that the inefficiencies are a significant part of the variations
being found in the data presented in this document.

The data presented in these tables is a look at the detail of how building services consume energy in operational
buildings across Europe. However, on its own this information does not allow the owners/operators of the
systems which contributed this data to know how or whether they should be doing better.
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The full dataset from which this document is drawn, used in conjunction with the iSERVcmb approach, can
however start this process by benchmarking individual systems and buildings against this data.

It has not been possible to fully describe the iISERVcmb dataset in a document yet, as there was too much work
to do during the project just to assemble the raw data. Continuing analysis will produce further information
and data out of this project which will form the basis of professional guidance and standards in the future.
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2 HVAC Component and Activities Overview plus Data Summaries

This section covers the overall description of the HVAC components as given in the iSERV spreadsheets for

the EU, as well as summarising the measured data from the more detailed parts of this report.

Table 1a - Number of meters serving each activity

Activity type

Heat Assembly areas / halls
Bathroom

Bedroom

Catering: Bars

Catering: Eating/drinking area

Catering: Full Kitchen Preparing Hot Meals

Catering: Kitchenette (small appliances, fridge and sink)
Catering: Limited Hot Food Preparation Area

Catering: Snack Bar with Chilled Cabinets

Catering: Vending Machines
Cellular Office Area

Cellular Office Area - multiple occupation
Circulation area (corridors and stairways)

Consulting/treatment room
Dept Store Sales area - chilled
Dept Store Sales area - electrical
Dept Store Sales area - general
Diagnostic Imaging

Escalators

Exhibition rooms, museum
External Space

Generic Checkin areas

Generic Ward

Greenhouses

Heavy Plant Room

Hotel room

Hydrotherapy pool hall
Industrial process area

IT: High Density IT Suite

IT: LAN Rooms

IT: Server Room

Laboratory

Laboratory - Sterile
Laboratory with fume cupboards
Laundry

Lecture theatre

Coolth
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Activity type

Library - open stacks

Library - reading room

Library - stacks and storeroom

Lifts

Light Plant Room

Lounges

Meeting Room

Multi-storey car parks (office and private use)
Multi-storey car parks (public use)

Nursery

Open Plan Office Area

Operating Theatre

Physiotherapy Studio

Post Mortem Facility

Reception

Recreational : Changing facilities with showers
Recreational : Fitness Studio

Recreational : Fitness Suite/Gym
Recreational : Recreational Pool
Recreational : Sports ground changing rooms
Retail Warehouse Sales area - chilled

Retail Warehouse Sales area - electrical
Retail Warehouse Sales area - general

Small Shop Unit Sales area - chilled

Small Shop Unit Sales area - electrical

Small Shop Unit Sales area - general
Spectator area (theatres and event buildings)
Stage (theatres and event buildings)

Storage Area/Cupboard

Teaching Areas

Toilet

Unoccupied space

Waiting Rooms

Warehouse storage

Workshop

Coolth

11

25

Electricity

28
27
63
165
78
146
23
14
43
426
13

156
123
17
39

29
20

76
12

106
13
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112
365
33
41
89
27
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2.1 Overall HVAC Components and Activities Summary

Table 2b summarises the data collected for the HVAC Components and the iSERV Activity types available in
the EU. It can be seen that the HVAC components in the EU service 71 different activity types with total areas
ranging in size from 41 to 250,000 m?. The most frequently encountered component types in the project
were AHU’s, pumps and terminal units.

Table 2b - Overall Systems Summary for EU showing numbers of components and spaces associated with each
activity type

£E0 S5 _ ¢ »c¢ 2 4
T 9522235855y § £
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.. o a £ v 2 = g9 g g 9 Q % g— A =
Activity Name < w5 g2 oL g L&ES o <
s ES§o08Ezxvg .. EawcE
> - ) o + © © - =
] z T £ s 8T oo o O
e s = 8 3 g T T & F
< <
Assembly areas / halls 2187.22 14 23 15 7 2 4 2 74 12 40
Bathroom 217481 258 9 1 6 16 5 2
Bedroom 10815.79 252 25 6 3 3 35 3
Catering: Bars 1420.6 19 11 5 4 1 19 12
Catering: Eating/drinking area 16453.83 91 110 4 53 43 13 13 18 2202 17 127
Catering: Full Kitchen Preparing Hot Meals 15137.89 124 164 7 54 47 6 16 13 3276 22 75
Catering: Kitchenette (small appliances, fridge and sink) 538.45 50 39 31 39 7 13 5 7151 15 264
Catering: Limited Hot Food Preparation Area 2069.32 80 112 8 23 38 4 2 5 148 6 158
Catering: Snack Bar with Chilled Cabinets 1582.14 22 39 8 13 5 6 2 48 12 28
Catering: Vending Machines 1613.56 5 15 6 3 2 19 2 4
Cellular Office Area 251541.18 1306 243 3102 1 3 72 8 9 15 34281 5 413
Cellular Office Area - multiple occupation 32530.12 464 125 8 28 1 38 12 2 42 3253 13 553
Circulation area (corridors and stairways) 110601.51 1298 471 10 91 1 2 73 18 37 18 48 553 39 596
Consulting/treatment room 23880.85 131 91 1 17 7 7 7 2 49 65
Dept Store Sales area - chilled 16591.38 23 43 15
Dept Store Sales area - electrical 432 1 2
Dept Store Sales area - general 227401.49 579 209 43 26 9192 6 16 147 2 223
Diagnostic Imaging 2160.22 9 21 5 4 4 27 4
Escalators 3027.33 22 8 1
Exhibition rooms, museum 944774 26 20 1 5 3 2 4 24 12
External Space 1278.47 9 12 2 5 13 1 9 13
Generic Checkin areas 16208.21 10 37 11 1 3 2 23 2
Generic Ward 2180.47 47 20 1 4 4 3 9
Greenhouses 200 1 1 1 1 3
Heavy Plant Room 300.03 7 5 3 7 7 1 1
Hotel room 51889 2 17
Hydrotherapy pool hall 170.81 1 2
Industrial process area 27403.32 13 17 1 5
IT: High Density IT Suite 4539.05 93 39 9 25 43 4 5 13 9109 3 65
IT: LAN Rooms 1654.95 77 41 2 23 33 1 4 19 3 53 2 26
IT: Server Room 8162.83 185 114 33 32 17 11 12 68 99 1 255
Laboratory 16121.72 382 88 3 21 2 42 8 6 2 4136 5 203
Laboratory - Sterile 40.89 2| 2 1 2 3 10
Laboratory with fume cupboards 1840.4 13 16 9 6 4 3 3 49 1
Laundry 409.37 12 25 9 5 3 39 1
Lecture theatre 10500.38 66 56 30 32 6 1 7 3118 94
Library - open stacks 19975.1 43 19 9 13 5 6 4 51 2 101
Library - reading room 7009.71 31 20 7 14 7 5 2 58 14 99
Library - stacks and storeroom 212527 14 12 7 2 16 6 3 4 51 2 27
Lifts 91358 62 46 1 11 20 1 3 27 38 6
Light Plant Room 8219.06 344 128 1 29 2 47 9 12 7 35169 4 12
Lounges 422213 67 56 25 100 1 5 3 2105 16 80
Meeting Room 9858.88 186 95 5 34 41 15 12 13 21 146 2 217
Multi-storey car parks (office and private use) 10636.71 4 17 5 1 4 4 2 27 3
Multi-storey car parks (public use) 76656.1 2 127
Nursery 1045.12 18 31 6 2 3 7 5 59 13
Open Plan Office Area 171868.65 1083 303 53 83 52 39 53 73 24 388 27 1248
Operating Theatre 1516.09 15 31 4 3 28
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Physiotherapy Studio 825.32 2 4 4 3 25
Post Mortem Facility 184 1 7 3 17
Reception 5766.42 46 97 2 38 1 37 15 11 14 5258 17 117
Recreational : Changing facilities with showers 4431.86 68 70 30 23 7 11 3 1166 7 57
Recreational : Fitness Studio 683.3 7 3 1 9 6 3 3 1 28 1 1
Recreational : Fitness Suite/Gym 847.12 4 7 1 11 4 1 4 3 1 28 12
Recreational : Recreational Pool 641.71 1 2 1 1
Recreational : Sports ground changing rooms 456.39 8 10 1 9 14 6 1 28 12
Retail Warehouse Sales area - chilled 9210.86 21 21 12 2 4 2 60
Retail Warehouse Sales area - electrical 375.66 4 9 1 2 1 8 120
Retail Warehouse Sales area - general 80136.66 45 82 17 29 9 2 15 24
Small Shop Unit Sales area - chilled 22278.73 109 14 5 1 25 19 1
Small Shop Unit Sales area - electrical 1656.19 1 2 1
Small Shop Unit Sales area - general 41503.3 187 87 7 33 24 19 6 5 2139 16 47
Spectator area (theatres and event buildings) 423238 12 20 8 3 1 1 29 2
Stage (theatres and event buildings) 5902.04 19 14 5 3 1 31 1
Storage Area/Cupboard 19581.04 618 246 4 63 2 50 10 24 14 11219 10 208
Teaching Areas 19841.11 375 8 1 23 2 45 3 7 22 1129 4 170
Toilet 19812.69 975 351 4 75 77 6 30 8 30374 43 181
Unoccupied space 56179 39 24 4 10 11 5 4 2 45 3
Waiting Rooms 1244.63 25 15 13 21 3 4 7 2 44 2 56
Warehouse storage 15308.75 151 102 4 19 14 3 6 102 26
Workshop 2433.26 42 40 4 20 4 1 54 2 33
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3 Summary of measured annual energy use by HVAC Component and sub-

component type servicing a given activity
This section summarises the range of electrical annual energy consumption per m? by activity served, that
have been measured across all the HVAC sub-component types monitored in iSERVcmb.

The main observations from the tables are:

- Many of the HVAC components have significant average energy consumptions across a number of
the end use activities

- IT related end uses are clearly the most significant loads on many HVAC components

- Air handling units and Cold generators have the highest average annual consumptions

- Pumps and Terminal Units also consume significant quantities of energy over a year — reflecting
their more continuous operation, in particular for pumps.

A summary of the measured average annual energy use by activity type and HVAC component type is
shown in Table 3. Values in brackets indicate the standard deviation found from this average. This data
can be used to estimate the likely annual energy use range to be incurred by an HVAC component while
servicing this type of activity in the European Union. The more detailed tables also show this information
by HVAC sub-component as well.
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Table 3 — Benchmarks for measured Average and Standard Deviation Annual Energy Use in kWh/m2 Summary by HVAC Component and Activity Type. Average W/m2
and Standard Deviation

I 4 > c L
£ v, £ £ o 8 g £
sy §¢ 5 ; 5 g s g 3
52 £ 4 5 5 2 g ) g g
o = > O o «© - ey a g
= < v -] - 9 © © =
< S 3 * 2 2 8
o I
o AVG AVG AVG AVG AVG AVG AVG AVG AVG
Activity Name kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb kWh/m2.a Sb
Assembly areas / halls 56.2 92.8 0.2 0.2 2.4 3.2 21.4 0.3 0.0 0.0 0.0 41.7 124.1
Bathroom 4.9 4.4
Bedroom 17.1 16.4
Catering: Bars 34.7 1.4 66.1 150.1 236.5 28.6 12.8
Catering: Eating/drinking area 17.9 19.6 45.1 48.8 1.7 4.5 26.3 4.0 1.3 0.1 0.0 5.6 17.6 4.7 4.4
Catering: Full Kitchen Preparing Hot Meals 176.1  278.2 265.4 528.4 6.4 10.8 0.3 0.0 9.8 13.8
Catering: Kitchenette (sr.nall appliances, fridge 18.9 191 34 53 16 25 6.4 ) 13 18 36
and sink)
Catering: Limited Hot Food Preparation Area 68.9 48.7 63.9 28.2 1.2 0.7 0.8 2.0 21.4 0.1 0.0 16.2 40.2
Catering: Snack Bar with Chilled Cabinets 39.8 27.8 63.9 28.2 0.4 0.3 0.8 1.1 28.6 6.0 0.1 0.0 8.0 28.8 14.1 14.0
Catering: Vending Machines 26.0 26.1 8.4 13.8 0.0 - 0.1 0.0 16.0 34.0
Cellular Office Area 10.9 30.6 32.9 34.5 2.2 4.6 48.2 140.0 13 0.0 0.4 0.5 5.3 16.7 24.0 25.7
Cellular Office Area - multiple occupation 25.8 47.4 4.0 4.7 2.3 2.6 18.3 22.3 0.1 0.2 5.6 14.5 5.1 1.5
Circulation area (corridors and stairways) 11.6 24.3 16.0 39.5 23.2 96.9 21.7 6.8 13 0.0 0.0 0.1 3.0 10.5 6.0 4.7
Consulting/treatment room 6.1 2.4 26.8 36.7 0.6 - 7.9 - 14.8 - 18.6 23.3
Dept Store Sales area - chilled 56.0 31.0 29.8
Dept Store Sales area - general 35.4 32.4 44.8 22.5 73.3 12.8 35.8 17.5 - 4.0 7.0
Diagnostic Imaging 102.8 139.1 19.9 - 0.6 - 46.9 - 41.3 - 4.2
Escalators 2.5 1.3 1.1
Exhibition rooms, museum 5.4 0.6 1.8 - 2.0 - 0.3 0.2 0.1
Generic Checkin areas 14.5 37.1 35.9 18.8 0.2 0.7 0.5
Generic Ward 18.7 7.2 36.2
Hotel room 19.1 -
IT: High Density IT Suite 58.4 111.7 149.7 98.8 138.2 1.0 1.9 35.0 - 1.3 0.9 1.4 138.4 341.2 8.4 0.0
IT: LAN Rooms 19.6 57.4 40.8 33.8 0.9 1.9 41.2 1.3 6.6 4.9 181.3 378.8 22.0 9.1
IT: Server Room 10.2 152 7755 349.8 7919 11,0415 2.0 3.0 6.7 6.9 210.3 5156  28.9 18.6
Laboratory 56.9 131.3 22.5 24.7 0.6 0.8 41.5 56.1 0.4 8.6 15.4 30.5 11.4
Laboratory - Sterile 19.1
Laboratory with fume cupboards 167.8 2719 16.2 0.0 9.5 - 0.4 0.0 1.8 13 6.8
Laundry 87.5 74.5 0.1 -
Lecture theatre 159.1 191.5 21.7 26.9 2.4 3.9 2.9 1446 3458 13.0 9.7
Library - open stacks 4.7 4.2 0.4 0.2 0.5 0.9 22.7 1.3 - 0.1 0.1 10.5 34.1 4.2
Library - reading room 48.6 37.7 0.4 0.7 1.0 1.3 2.1 19
Library - stacks and storeroom 5.8 3.4 0.7 1.0 0.0 0.0 1.3 0.2 0.3 2.6 10.6 6.8
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Lifts 2.7 1.4 0.3 0.7 0.9 13 8.8 9.3
Light Plant Room 11.0 17.8 0.7 1.5 13 0.0 0.0 0.0
Lounges 39.5 58.6 127.6 135.7 214 6.7 5.6 15.7 -
Meeting Room 20.6 27.7 64.2 26.4 18.9 28.2 1.7 2.7 23.4 16.9 13 0.2 0.2 10.1 22.6 8.7 5.5
Multi-storey car parks (office and private use) 0.2 0.2
Nursery 2.4 2.0 86.9 8.2 2.3
Open Plan Office Area 20.7 30.4 47.1 14.1 37.0 69.9 0.0 0.0 47.8 349 0.3 0.0 2.9 4.4 4.2 14.4 5.3 8.8
Operating Theatre 7.8 11.2
Physiotherapy Studio 4.9
Reception 2.6 3.0 4.3 6.1 44.0 133.2 16.6 11.6 0.0 0.0 8.7 23.7 8.3 10.1
Recreational : Changing facilities with showers 38.5 12.4 0.2 0.2 108.8 - 5.1 2.9
Recreational : Fitness Studio 20.5 1.5 0.4 0.4
Recreational : Fitness Suite/Gym 83.2 128.8 0.0 0.0 0.3 0.0 2.7 3.6
Recreational : Recreational Pool 386.4
Recreational : Sports ground changing rooms 41.9 46.4 0.2 0.2 11.0 23.1 35.0
Retail Warehouse Sales area - chilled 282.2
Retail Warehouse Sales area - general 12.0 33.4 38.8 2.0 0.5 0.8 19 52.5 69.6 4.7 2.5
Small Shop Unit Sales area - chilled 6.5 5.7 4.9 2.7 0.6 3.3 3.1 9.1
Small Shop Unit Sales area - general 16.4 11.7 54.7 11.5 39.8 58.2 5.9 - 81.7 102.8 6.1 9.2 26.4
Spectator area (theatres and event buildings) 73.0 22.3 0.0
Stage (theatres and event buildings) 17.3 7.1 62.0 87.8 0.1 5.5 3.6
Storage Area/Cupboard 17.7 19.8 1.5 2.0 22.5 94.3 16.5 11.9 13 0.0 0.0 0.0 27.0 64.3 15.0 21.5
Teaching Areas 12.2 21.9 5.2 4.8 0.4 0.7 13 4.6 5.8 84.2 0.0
Toilet 14.9 213 45.0 16.6 3.3 8.6 204 90.0 11.5 5.6 13 0.0 0.1 0.1 2.7 10.1 47.6 57.6
Unoccupied space 3.9 4.4 0.1 - 2.5 2.4
Waiting Rooms 9.6 1.7 1.1 0.1 - 6.1 4.6 84.2 0.0
Warehouse storage 5.6 5.1 12.0 15.1
Workshop 278.6 3109 17.6 24.3 0.6 0.8 11.2 - 0.1 3.2 1.5
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Visualisation of measured average annual energy consumption in kWh/m? by activity and HVAC component across the EU
1000 m Activity Name

m Assembly areas / halls
M Bathroom
Bedroom
W Catering: Bars
900 m Catering: Eating/drinking area
W Catering: Full Kitchen Preparing Hot Meals
M Catering: Kitchenette (small appliances, fridge and sink)
M Catering: Limited Hot Food Preparation Area
W Catering: Snack Bar with Chilled Cabinets
800 M Catering: Vending Machines
M Cellular Office Area
m Cellular Office Area - multiple occupation
Circulation area (corridors and stairways)
Consulting/treatment room
700 Dept Store Sales area - chilled
W Dept Store Sales area - general
m Diagnostic Imaging
M Escalators
B Exhibition rooms, museum
600 M Generic Checkin areas
M Generic Ward
m Hotel room
mIT: High Density IT Suite
IT: LAN Rooms
IT: Server Room
500 Laboratory
Laboratory - Sterile
M Laboratory with fume cupboards
Laundry
M Lecture theatre
400 W Library - open stacks
M Library - reading room
M Library - stacks and storeroom
W Lifts
M Light Plant Room
300 Lounges
Meeting Room
Multi-storey car parks (office and private use)
Nursery
m Open Plan Office Area
200 Operating Theatre
W Physiotherapy Studio
M Reception
M Recreational : Changing facilities with showers
M Recreational : Fitness Studio
m Recreational : Fitness Suite/Gym
M Recreational : Recreational Pool
Recreational : Sports ground changing rooms
Retail Warehouse Sales area - chilled
Retail Warehouse Sales area - general
l .L | ||_ A Small Shop Unit Sales area - chilled
Small Shop Unit Sales area - general
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Figure 1 - Visualisation of measured average annual energy consumption in kWh/m2 by activity and HVAC component across the EU
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Figure 2 - Air Handling Units - Average annual kWh/m2 by Activity Type served
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Figure 3 - All in One Systems - Average annual kWh/m2 by Activity Type served
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Cold Generators - Average annual kWh/m2 by Activity Type served

900
800
700

iSERV Measured Data Analysis — Total EU HERO Dataset

600
500
400
300
200
100

0

9oeds paidnaooun

“"pue saJ1eay}) eale J03e3dads
- B2JE S9|ES 9SNOYIIENN [1B19Y
- B2JE S9|ES 9SNOYIIENN [1BIDY
"*puN048 s30ds : |euoliealday

|00d |BUOIIERIDDY : |[BUOIIRDIIDY
0IpN3S SSaUlIS © [BUOIIEDIIDY

“3uiSuey) : |euollealday

olpnis AdesayioisAyd
aJieay] SunesadQ

"*90140) syJed Jed AsJois-II NI

Aipuneq

91491S - AJojesoqer

pJepn 214BUdD

wooupag

woouyieg

wAD/a1ng ssaulld : [BUOIIRIIDY
s|ley / seaJe Ajquiassy

Sy

woou uipeaJ - Aeaqn

syoe3s uado - Aseaqn]

“"P3|IIYD YuMm Jeg yoeus :Sulale)

wooy jue|d 3N

Wwo00J3403S pue syoels - Ateiqi]
swooy duiiepn

SJ01e|eds]

""PO04 10H paywWI :Buriale)

pseoqdn)/ealy adelols
wnasnw ‘swooJ uollqgiyx3
19|01

Ullews) 911auaydiy :3uuaie)d
"aldinw - eaJy 22140 Je|n||2d

uoidaosay

- eaJe sa|es yun doys |jews

seaJy Suiyoea]
saulyoeln uipuap :8ulaie)d
28el103s asnoyaiep

""pUE SIOP14I0d) B3I UOIIE|NIIID

spJeoqdnd awny yim Aiojesoqe]
doysy)Jon

wooy Suna’n

wooJ |910H

3ui8ew) onnsoudelq

2418943 24Nn3097

Alojesoqe

woo. Juawieasy/3uinnsuo)
p3||1y2 - eaJe s9jes a401s 1dag
€24V 32130 Je[nj|=)

eaJy 921440 ueld uado

seaJe uay) d1IsuUdo

- eaJe s9les uun doys |lews

SWooy NV1 1l
eaJe 3upjulip/3unes :3use)

“1U9A3 pue saJieay) ase1s

sieg :8uliaie)

|edauad - ease s9jes 2401S 1dag
AJasinN

9MUNS 1| Ausuaq y3iH 1l
sagunol

8uriedaud uayouy [|n4 :Sulieie)

W00y JaAISS 11|

Figure 4 - Cold Generators - Average annual kWh/m2 by Activity Type served

Page 18 of 69



Heat Generators - Average annual kWh/m?2 by Activity Type served
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Figure 5 - Heat Generators - Average annual kWh/m2 by Activity Type served
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Heat Pump - Average annual kWh/m2 by Activity Type served
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Figure 6 - Heat Pump - Average annual kWh/m2 by Activity Type served
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Figure 7 - Heat Recovery - Average annual kWh/m2 by Activity Type served
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Figure 8 - Heat Rejection - Average annual kWh/m2 by Activity Type served
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Figure 9 - Pumps - Average annual kWh/m2 by Activity Type served
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Figure 10 - Terminal Units - Average annual kWh/m2 by Activity Type served
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3.1 Air Handling Units in EU — Electricity Average Annual Energy Consumption -

kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Air
Handling Unit sub-components shown in each column.

Table 4 — Air Handling Units sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?2.

Activity Name

Assembly areas / halls
Bathroom
Bedroom
Catering: Bars
Catering: Eating/drinking area
Catering: Full Kitchen Preparing Hot Meals
Catering: Kitchenette (small appliances, fridge and sink)
Catering: Limited Hot Food Preparation Area
Catering: Snack Bar with Chilled Cabinets
Catering: Vending Machines
Cellular Office Area
Cellular Office Area - multiple occupation
Circulation area (corridors and stairways)
Consulting/treatment room
Dept Store Sales area - chilled
Dept Store Sales area - general
Diagnostic Imaging
Escalators
Exhibition rooms, museum
Generic Checkin areas
Generic Ward
IT: High Density IT Suite
IT: LAN Rooms
IT: Server Room
Laboratory
Laboratory - Sterile
Laboratory with fume cupboards
Laundry
Lecture theatre
Library - open stacks
Library - reading room
Library - stacks and storeroom
Lifts
Light Plant Room
Lounges
Meeting Room
Multi-storey car parks (office and private use)
Nursery
Open Plan Office Area
Operating Theatre
Physiotherapy Studio
Reception
Recreational : Changing facilities with showers
Recreational : Fitness Studio
Recreational : Fitness Suite/Gym
Recreational : Sports ground changing rooms
Retail Warehouse Sales area - chilled
Retail Warehouse Sales area - general
Small Shop Unit Sales area - chilled

Extract only

AVG

kWh/m2.a

66.7
4.9
1.5

34.7

19.1

247.5
7.6

80.2

42.4

18.6
4.1

35.0

11.2

56.6
16.7

30.5
333
5.9
20.2
93.9

29.8
118.7
221.1

9.0
58.6
9.4
3.5
9.0
42.7
19.7
0.3
2.4
23.6
7.8

0.8
46.4

249.5

6.8
6.5

SD

4.4

1.5
19.5
381.5
4.0
41.0
5.0
5.4
38.5
25.1

31.1
9.8

4.8
29.6
90.5

105.4
139.6

38.2
0.3

8.0
60.3
141

2.3
25.9
12.6

0.3
11.3

10.8
6.4

Supply and extract

AVG

kWh/m2.a

133.8

9.8
166.8
43.2
21.1

8.0

7.4

52.9

9.8

SD
131.8

288.6

4.0

2.0

63.8

Supply and extract
with heating and
cooling variants, etc

AVG

kWh/m2.a

0.6

21.0

30.0
28.6
31.0
51.0
42.3
100.0
29.8
31.9
10.1
6.1

38.1
102.8
2.6
5.4
145
16.3
68.3
49.6
8.4
55.5
19.1
473.5
22.4
133.9
0.8
9.0

1.1
24.0

31.7
0.1
1.2
8.9
7.8
4.9
3.5
28.4
20.5
0.1
17.6
282.2
2253

SD
1.1

16.0

34.9
61.8
30.6
77.0
44.8

56.7

66.6

20.5
24

36.5
139.1
13
0.6

4.8
127.0
99.1
5.1
143.3

298.3

2343
13

31.4

38.7
0.0
13

11.8

12.6

2.6
12.7
1.5
0.0
8.2

Supply only

AVG

kWh/m2.a

34.6

34.7
12.6
187.2

41.0
34.0
17.2
3.9
23.6
14.8

55.1
17.6

1.8

10.0
10.9
3.2
9.9

9.9
80.4
11.8

2.7
71.0

31

4.4
38.7
14.2

4.5

13.3

1.8

39.2

249.5
66.3

13.3
6.5

SD
45.4

1.5
12.8
242.3

48.4
19.5
3.2
5.4
34.8
29.4

37.9
5.0

15.7
0.4

55.6

35.6

0.2

2.1

60.7
13.8

18.9

2.1

63.3

5.1
6.4

Supply with heating
and cooling variants

AVG

kWh/m2.a

16.1

19.3

9.2
0.4
3.5

35.7

333
3.0

157.9

156.9
9.0
14.6
9.2
3.5
2.8

3.5

10.5

SD

1.0

0.0

0.0

20.4

4.6

168.5

9.7

13

6.4
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Small Shop Unit Sales area - general
Spectator area (theatres and event buildings)
Stage (theatres and event buildings)
Storage Area/Cupboard
Teaching Areas
Toilet
Unoccupied space
Waiting Rooms
Warehouse storage
Workshop

15.2

20.1
20.5
62.1
16.6
5.3

8.0
395.3

12.4 26.8

0.0
15.5 14.5
73.6
18.4 37.8
4.9

7.8
318.7

0.1

64.6

73.0

0.6 0.2
18.5 29.2
8.3 8.6
23.4 24.9
9.6 1.7
3.6 1.9
19.9 8.8

16.8

20.1
10.3
5.2
7.6
1.1

6.2
360.7

11.0

0.0

12.0 4.8 0.0
10.1

11.5 5.7 0.0

0.2

4.7
323.4

3.2 All in One Systems in EU — Electricity Average Annual Energy Consumption -

kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the All-in-

one sub-components shown in each column.

Table 5 — All-in-one sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?.

Activity Name

Catering: Limited Hot Food Preparation Area
Catering: Snack Bar with Chilled Cabinets
Dept Store Sales area - general
IT: High Density IT Suite
IT: Server Room
Meeting Room
Open Plan Office Area
Retail Warehouse Sales area - general
Small Shop Unit Sales area - general
Toilet

ASHP Cooling Only

AVG kWh/m2.a

128.4
128.4

149.7

775.5
79.5
31.7

SD

349.8

ASHP Reverse Cycle -
Cooling Optimised

AVG kWh/m2.a

54.7
54.7
44.8

33.7
53.3
38.8
54.7
45.0

SD

11.5
11.5
22.5

11.5
2.0
11.5
16.6
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3.3 Cold Generators in EU — Electricity Average Annual Energy Consumption -
kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Cold

Generator sub-components shown in each column.

Table 6 — Cold Generators sub-components in EU — Electricity Average and Standard Deviation Annual Energy
Consumption - kWh/m?2.

[ = oo v
5 [ E'b ‘éj - g [ g % ° g - % 2 -§- ©n g ©n
88 £5 $8¢ gL L5 g5 & 32
55 2 588 SE£EES8 BT (F 3%
§° 383 28 "% 83 3 3
= [alNe] [ ] ©
© © © © © © © ©
o o (o] (o] o o o o
EE E 8 E E £
Activity Name 'E a 'E a 'E a 'E a '; a '; a '; a '§ a
=4 =3 =3 =4 =3 =3 =4 =3
(Y o (Y (Y o o o (Y
Z | 2| |2 Z (2| | 2| |z 2
Assembly areas / halls 0.0 0.0 03 0.2
Catering: Bars 66.1
Catering: Eating/drinking area 52.5 36.2 60.7 30.1 38.8 62.9 103
Catering: Full Kitchen Preparing Hot Meals 0.1 0.0 398.0 628.5
Catering: Kitchenette (sr.nall appliances, fridge and 0.2 0.0 86 53
sink)
Catering: Limited Hot Food Preparation Area 1.2 0.7
Catering: Snack Bar with Chilled Cabinets 04 03
Catering: Vending Machines 8.4 13.8
Cellular Office Area 0.0 41.1 13.8 46.5 47 - 33.1 447
Cellular Office Area - multiple occupation 9.3 1.3 038
Circulation area (corridors and stairways) 0.0 0.1 0.0 6.1 26.7 50.7 19.2
Consulting/treatment room 0.9 52.8
Dept Store Sales area - chilled 29.8
Dept Store Sales area - general 73.3
Diagnostic Imaging 199 -
Escalators 11
Exhibition rooms, museum 1.8 -
Generic Checkin areas 6.0 - 683 -
Hotel room 19.1 -
IT: High Density IT Suite 0.8 115.2 143.8
IT: LAN Rooms 1.7 48.6 31.1
IT: Server Room 1,583.6 1,224.3 601.0 63.7 32.9
Laboratory 16.2 25.7 34.0
Laboratory with fume cupboards 16.2 16.2
Lecture theatre 0.0 433 17.4 0.3
Library - open stacks 04 0.2
Library - reading room 0.4
Library - stacks and storeroom 2.2 0.2 0.2
Lifts 0.3
Light Plant Room 0.7 15
Lounges 62.5 43.1 225.1 195.4
Meeting Room 54.2 7.1 3.5 19.0 36.0
Nursery 86.9
Open Plan Office Area 0.0 112.4 86.6 0.1 0.1 30.5 30.1 268.7
Reception 11.3 0.8 0.5
Recreational : Fitness Suite/Gym 0.0 0.0
Small Shop Unit Sales area - chilled 8.0 33 03
Small Shop Unit Sales area - general 0.2 0.1 62.6 73.5 61.9 48.7
Stage (theatres and event buildings) 11.3 - 1634
Storage Area/Cupboard 4.8 04 06 45
Teaching Areas 9.5 0.0 09 14
Toilet 0.1 0.0 1.4 5.0 10.3
Waiting Rooms 1.1
Warehouse storage 12.0 15.1
17.6 243

Workshop
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3.4 Heat Generators in EU — Electricity Average Annual Energy Consumption -

kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Heat

Generator sub-components shown in each column.

Table 7 — Heat Generators sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?2.

Electric Boilers

Activity Name AVG
kWh/m2.a
Assembly areas / halls
Catering: Bars 423.1
Catering: Eating/drinking area
Catering: Full Kitchen Preparing Hot Meals
Catering: Kitchenette (small appliances, fridge and sink)
Catering: Limited Hot Food Preparation Area
Catering: Snack Bar with Chilled Cabinets
Catering: Vending Machines
Cellular Office Area
Cellular Office Area - multiple occupation
Circulation area (corridors and stairways) 423.1
Consulting/treatment room
Diagnostic Imaging
Exhibition rooms, museum
Generic Checkin areas
Generic Ward
IT: High Density IT Suite
IT: LAN Rooms
IT: Server Room
Laboratory
Laundry
Lecture theatre
Library - open stacks
Library - reading room
Library - stacks and storeroom
Lifts
Meeting Room
Open Plan Office Area
Reception 423.1
Recreational : Changing facilities with showers
Recreational : Recreational Pool
Recreational : Sports ground changing rooms
Retail Warehouse Sales area - general
Small Shop Unit Sales area - general

Storage Area/Cupboard 423.1
Teaching Areas
Toilet 423.1

Unoccupied space
Waiting Rooms
Workshop

Fuel Fired Boilers

AVG
kWh/m2.a
2.4

0.8
0.2
1.2
0.8
0.8
0.0
1.0
2.3
1.0
0.6
0.6
2.0

1.0
0.9
2.0
0.6
0.1
2.4
0.5
0.7
0.0
0.7
1.2
0.0
1.9
0.2

0.2
0.5
5.9
15
0.4
1.2
0.1
0.1
0.6

SD
3.2

1.9

1.9
2.0
1.1

1.9
2.6
1.9

1.9
1.9
3.0
0.8

3.9
0.9
1.0
0.0
0.9
2.1
0.0
2.4
0.2

0.2
0.8

2.8

0.7
2.6

0.8

. T 5
o e
58 o T
= IR
w a 53
T £ o =
c 5 w o
3 a - £
o = g3
O ©
I =
AVG D AVG
kWh/m2.a kWh/m2.a

18.8 8.5
18.8
18.8

8.5
18.8 8.5
18.8

36.2

8.5
386.4
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3.5 Heat Pumps in EU - Electricity Average Annual Energy Consumption - kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Heat
Pump sub-components shown in each column.

Table 8 — Heat Pump sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?2.

Activity Name

Assembly areas / halls
Catering: Eating/drinking area
Catering: Kitchenette (small appliances, fridge
and sink)

Catering: Limited Hot Food Preparation Area
Catering: Snack Bar with Chilled Cabinets
Cellular Office Area
Cellular Office Area - multiple occupation
Circulation area (corridors and stairways)
Consulting/treatment room
Dept Store Sales area - general
Diagnostic Imaging
IT: High Density IT Suite
IT: LAN Rooms
Laboratory
Laboratory with fume cupboards
Library - open stacks
Lounges
Meeting Room
Open Plan Office Area
Reception
Recreational : Changing facilities with showers
Small Shop Unit Sales area - general
Storage Area/Cupboard
Toilet
Workshop

ASHP Reverse Cycle - Cooling
Optimised

>

VG
kWh/m2.a

28.6

28.6
51.2
58.2
28.6

10.7

41.2

36.0
50.8
28.6

99.5
28.6

SD

6.0

6.0
144.8

6.0

26.5

15.6
36.6
6.0

6.0

ASHP Reverse Cycle - Heating
Optimised

AVG
kWh/m2.a
21.4
21.4

SD

21.4

21.4

22.7
21.4

27.0
21.4

282.9

21.4

GSHP Reverse Cycle - Cooling
Optimised

AVG
kWh/m2.a Sb

286.7

GSHP Reverse Cycle - Heating
Optimised

AVG
kWh/m2.a Sb

25.8 =
6.4 -

7.7 -
8.3 -
16.6 =
7.9 -

46.9 -
35.0 -

41.5 56.1
9.5 -

10.9 =

6.4 =
108.8 -
26.9 =

7.4 -

9.0 =
11.2 -
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3.6 Heat Recovery in EU — Electricity Average Annual Energy Consumption -
kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Heat
Recovery sub-components shown in each column.

Table 9 — Heat Recovery sub-components in EU — Electricity Average and Standard Deviation Annual Energy
Consumption - kWh/m?2.

Run-around-coil Heat
Recovery (Air/Water)

Activity Name AVG kWh/m2.a SD
Assembly areas / halls 0.3 0.0
Catering: Eating/drinking area 13
Catering: Full Kitchen Preparing Hot Meals 0.3 0.0
Catering: Kitchenette (small appliances, fridge and sink) 1.3
Cellular Office Area 1.3 0.0
Circulation area (corridors and stairways) 1.3 0.0
IT: High Density IT Suite 1.3
IT: LAN Rooms 13
Library - open stacks 1.3 -
Library - reading room 13
Library - stacks and storeroom 1.3
Lifts 1.3
Light Plant Room 13 0.0
Meeting Room 13
Open Plan Office Area 0.3 0.0
Recreational : Fitness Suite/Gym 0.3 0.0
Storage Area/Cupboard 13 0.0
Teaching Areas 13
Toilet 13 0.0

Page 30 of 69



iISERV Measured Data Analysis — Total EU HERO Dataset

3.7 Heat Rejection in EU — Electricity Average Annual Energy Consumption -

kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for the Heat

Rejection sub-components shown in each column.

Table 10 — Heat Rejection sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?2.

£ e 2
2 52 3§
5 gL -
o 8% ]
& S 3
.. AVG AVG AVG
Activity Name kWh/m2.a SD kWh/m2.a SD kWh/m2.a
Assembly areas / halls 0.0
Catering: Eating/drinking area 0.1
Catering: Limited Hot Food Preparation 0.1
Area '
Catering: Snack Bar with Chilled
Cabinets 0.1
Catering: Vending Machines 0.1
Cellular Office Area 1.2 0.1
Cellular Office Area - multiple 0.0
occupation )
Circulation area (corridors and 0.0
stairways) ’
Dept Store Sales area - general 17.5 -
Exhibition rooms, museum 0.3
Generic Checkin areas 0.2
IT: High Density IT Suite 2.6 0.1
IT: LAN Rooms 7.3 2.1 15.3 0.5
IT: Server Room 12.2 7.4 2.5
Laboratory
Laboratory with fume cupboards 0.4
Lecture theatre 2.9
Library - open stacks 0.1
Library - stacks and storeroom 0.1
Light Plant Room 0.0
Meeting Room 0.2
Open Plan Office Area 3.6 4.6 0.1
Reception 0.0
Retail Warehouse Sales area - general 1.9
Small Shop Unit Sales area - chilled 0.6
Stage (theatres and event buildings) 0.1
Storage Area/Cupboard 0.0
Toilet 0.0

Mechanical Draft
Towers

AVG

Open Circuit
Cooling Towers

AVG

S kWh/m2.a e kWh/m2.a

0.0
0.0

0.0

0.0

0.0
0.1

0.0

0.0

0.1
0.3
2.2

0.1
0.1
0.0
0.2
0.0
0.0

0.0
0.0

0.3

0.2

0.4
0.4

0.6

0.3

0.0

0.0
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3.8 Pumps in EU - Electricity Average Annual Energy Consumption - kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for Pump sub-
components shown in each column.

Table 11 — Pump sub-components in EU — Electricity Average and Standard Deviation Annual Energy Consumption
- kWh/m?2.

£ s 2 ] 8 3
S o a H £ 5
2 > E g & 5 2
2 3 2 2 g > z
£ < g - S, ] 3
£ S g £ > 2 £ c
Q [ 3 £ © € = 8
. v - £ - 3 o b
[ - Q = o - w
& 2 2 o S o 5
[ o 9
z S ¥ 2 3 s s
9 A o (=) = -
= 2 o T 2 ]
S z a T
o
- AVG AVG AVG AVG AVG AVG AVG
Activity Name kWh/m2.a sb kWh/m2.a sb kWh/m2.a sb kWh/m2.a sb kWh/m2.a sb kWh/m2.a sb kWh/m2.a sb
Assembly areas / halls 5.0 1.8 5.7 8.2 12.6 8.4 1104 209.1
Catering: Bars 28.6 12.8
Catering: Eating/drinking area 19 5.7 2.3 2.5 0.4 6.2 9.2 8.0 25.7
Catering: Full Kitchen 17 31 26 00 110 147 156 167
Preparing Hot Meals
Catering: Kitchenette (small =, ., o5 o1 01 o0 03 01 66 53 24 42
appliances, fridge and sink)
Catering: Limited Hot Food 0.9 61 00 0.1 48 28 261 531
Preparation Area
Catering: Snack Bar with
Chilled Cabinets 0.6 3.8 3.3 0.1 2.3 1.3 11.0 35.3
Catering: Vending Machines 6.1 0.1 2.1 19.6 37.9
Cellular Office Area 0.3 0.4 3.7 2.7 0.2 - 0.4 - 0.3 0.1 21 3.9 14.1 27.7
Cellular Office Ar(.aa - multiple 05 ) 17 24 12 01 79 16.7
occupation
Circulation area (corridorsand —\ 5 o7 15 01 00 04 00 03 01 40 44 51 147
stairways)
Consulting/treatment room 14.8 - 14.8 -
Diagnostic Imaging 41.3 - 41.3 -
Exhibition rooms, museum 0.2 - 0.5 - 0.2 - 0.1 -
Generic Checkin areas 0.6 - 1.3 - 0.2 -
IT: High Density IT Suite 75.7 0.4 104.7  79.2 161.5 408.2
IT: LAN Rooms 75.7 0.0 0.4 51.3 42.0 2203 426.0
IT: Server Room 15.9 137.1  66.1 0.4 331 28.3  436.6 822.1
Laboratory 4.1 4.5 1.8 - 0.4 - 0.3 0.0 16.0 16.5 9.9 17.9
Laboratory with fume 15 ) 18 ) 02 4.0 13 11 )
cupboards
Lecture theatre 46.0 57.6 4143 586.8 97.5 299.2
Library - open stacks 0.9 6.1 0.8 3.7 3.0 15.4 44.3
Library - reading room 0.4 2.3 1.1 2.1 2.0
Library - stacks and storeroom 0.2 - 0.7 0.9 0.4 0.6 0.4 53 16.1
Lifts 0.4 11.0 6.5 9.0 10.2
Lounges 8.0 11.9 0.1 10.5 10.7 6.3 3.8
Meeting Room 0.8 0.3 3.2 2.3 0.2 0.1 0.4 6.6 6.5 15.0 28.5
Nursery 8.2 2.3
Open Plan Office Area 3.2 10.0 0.9 1.3 0.1 0.0 8.1 12.9 7.0 20.4
Reception 0.7 0.2 33 2.4 7.0 7.2 11.6 29.6

Recreational : Changing

facilities with showers 78 2:6 4.6 2.7
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Recreational : Fitness Studio
Recreational : Fitness
Suite/Gym
Recreational : Sports ground
changing rooms
Retail Warehouse Sales area -
general
Small Shop Unit Sales area -
chilled
Small Shop Unit Sales area -
general
Spectator area (theatres and
event buildings)

Stage (theatres and event
buildings)

Storage Area/Cupboard
Teaching Areas
Toilet
Unoccupied space
Waiting Rooms

Workshop

1.0

4.1

0.9

0.6

0.2
1.5
0.3

0.6

0.3

0.2

0.4

9.5

1.2

13

33

0.8

0.0

0.5

3.0

1.2

0.4

0.1

0.2

0.1

0.0

0.0

0.4
0.4

0.1

0.2

0.1

0.3
0.3

0.1

0.1
0.2

0.7

33

6.3

96.3

8.1

11

35.6
8.2
24
7.7
7.7

6.5
3.7 15.3
83.5 36.1
2.7
2.6 11.0
223
8.0
89.1 333
6.1 5.2
5.1 5.0
1.6
519
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3.9 Terminal Units in EU - Electricity Average Annual Energy Consumption - kWh/m?

The table shows the measured average and standard deviation annual energy use for all activity types for Terminal Unit

sub-components shown in each column.

Table 12 — Terminal Unit sub-components in EU — Electricity Average and Standard Deviation Annual Energy

Consumption - kWh/m?2.

@ -
2 'c
* 2 3
c s =
= 5 $
(<} N £
E P &
5 5 S
g g
Activity Name AVG kWh/m2.a SD AVG kWh/m2.a SD AVG kWh/m2.a SD
Catering: Eating/drinking area 4.7 4.4
Catering: Snack Bar with Chilled Cabinets 14.1 14.0
Cellular Office Area 22.7 14.0 39.4 24.9 1.8 -
Cellular Office Area - multiple occupation 4.2 0.0 6.8
Circulation area (corridors and stairways) 49 - 6.1 4.8
Consulting/treatment room 18.6 23.3
Dept Store Sales area - general 4.0 7.5 14.3 - 2.4 3.0
Diagnostic Imaging 4.2
IT: High Density IT Suite 8.4 0.0 8.4 0.0
IT: LAN Rooms 22.0 9.1
IT: Server Room 31.1 194 15.9
Laboratory 29.0 1.1 30.5 11.7
Laboratory with fume cupboards 6.8
Lecture theatre 13.0 9.7
Library - open stacks 4.2
Library - stacks and storeroom 6.8
Lounges 15.7 -
Meeting Room 8.7 5.5
Open Plan Office Area 6.8 16.9 5.2 4.7 0.4 1.0
Reception 8.3 10.1
Recreational : Sports ground changing rooms 35.0
Retail Warehouse Sales area - general 5.1 2.7 33 0.0
Small Shop Unit Sales area - chilled 9.1
Small Shop Unit Sales area - general 26.4
Storage Area/Cupboard 15.0 21.5
Teaching Areas 84.2 0.0
Toilet 88.3 6.8
Waiting Rooms 84.2 0.0
Workshop 3.2 1.5
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4 Summary of measured electrical power demands by HVAC Component and sub-component type servicing a given
activity

This section contains a table for each activity type for which we have data, summarising the range of electrical power demands found across all the HVAC

component types monitored in iISERVcmb.

A summary of the measured average and standard deviation power demands by component and activity type is shown in Table 13. Values in brackets
indicate the standard deviation found from this average. This data can be used to estimate the likely power demand to be to be incurred by the HVAC
component while servicing this type of activity across Europe. The more detailed tables that follow Table 13 also show the annual average, maximum and
minimum power demands found for this equipment servicing the specific activity noted.

Zero figures are excluded from the minima i.e. the minima shows how little power might be drawn by energised equipment, and the average is also drawn
only from those readings when the equipment is operational.

Table 13 — Benchmarks for measured Average and Standard Deviation Power Demands in W/m? Summary by HVAC Component and Activity Type for EU

® @ o S 2 2 c _
Tz S5 =% §¢ g% 5 zf & &z I
© c 2 0o 5 [ 95 s v o v 9 € € c
5 Z3% o 2 3= = 5 Tg  Tg 5 5 >
£ T » ] -g, ] 2 [ -2 -
Activity Name Sas'i';':'e ‘2732 sD ‘zxﬁz sD ‘2732 sD ‘zxﬁz sD wAyrﬁz sD ‘27::2 sD wAyrﬁz sD wAyrﬁz sD ‘27::2 sD VC}I:F sD
Assembly areas / halls 23 2.37 3.55 0.43 0.46 0.00 0.00 3.23 0.04 0.00 0.01 0.00 192 3.74
Bathroom 6 0.55 0.38 3.92
Bedroom 24 6.79 0.83 7.53 6.31
Catering: Bars 11 3.75 1.03 9.63 1.71 0.33 3.66 1.69
Catering: Eating/drinking area 102 4.21 6.42 0.02 5.45 7.80 0.11 0.42 336 091 0.16 3.03 7.39 0.53 0.78 0.71 1.87
Catering: Full Kitchen Preparing Hot Meals 139 13.54 22.14 9.10 1.19 19.97 40.76 0.33 0.78 0.04 0.00 0.05 0.00 0.68 1.04
Catering: Kitchenette (small appliances, fridge and sink) 38  18.47 47.76 1.07 272 0.25 0.51 0.77 - 0.16 0.01 - 044 0.55
Catering: Limited Hot Food Preparation Area 99 7.81 7.72 10.62 2.79 5.64 513 2.93 10.91 3.23 0.01 0.00 0.79 0.87 0.06 0.10
Catering: Snack Bar with Chilled Cabinets 39 6.13 5.88 10.62 2.78 1.48 1.00 0.20 0.27 3.75 1.58 0.02 0.00 0.45 0.34 0.23 0.81
Catering: Vending Machines 15 236 2.79 1.23 1.49 0.00 - 0.02 0.00 0.75 0.51 0.14 -
Cellular Office Area 237 155 3.27 464 478 0.01 0.29 0.61 8.58 33.96 0.16 0.00 0.02 0.04 0.28 0.53 29.53 105.79
Cellular Office Area - multiple occupation 119 5.79 807 9.10 1.19 240 234 0.20 0.27 1.07 0.53 5.61 7.04 0.26 0.40 0.31 0.02
Circulation area (corridors and stairways) 453 160 4.01 0.76 - 345 551 0.01 0.06 0.15 2.81 1.23 0.16 0.00 1.00 2.60 0.51 0.75 0.29 1.21
Consulting/treatment room 90 2.06 1.57 497 4.69 0.03 0.03 095 - 1.41 2.80 0.56 0.66 1.82 5.03
Dept Store Sales area - chilled 43 6.58 5.56 13.59 9.51
Dept Store Sales area - general 199 434 476 9.16 6.18 436 3.32 1.40 1.72 0.83 0.98 1.44 099 0.52 0.81
Diagnostic Imaging 21 13.06 14.55 492 3.06 006 - 565 - 3.44 155 237
Exhibition rooms, museum 20 8.59 2.34 1.44 1.26 0.50 - 0.05 0.19 0.16
Generic Checkin areas 37 0.32 0.66 6.56 8.01 191 1.17 0.91 0.03 0.07 0.07
Generic Ward 8 16.10 26.23 8.85 9.28 6.90 1.74
Heavy Plant Room 5 0.17 0.13 0.02 0.00
Industrial process area 17 0.51
IT: High Density IT Suite 39 5.78 3.65 17.55 16.74 13.38 0.07 0.16 421 - 0.16 0.05 0.09 8.13 12.09 1.65
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sg 6F o8 §5: g2 F sf 58 8 I
5 S c 2 o 5 €9 95 ” o o @ g £ £ °c
TS =2 o g 5 * T c © T3 T g g 3 >
£ < 8 3 8 £ = o =
IT: LAN Rooms 41 3.28 6.19 4.65 100.84 196.37 0.06 0.15 0.16 0.56 0.48 7.57 11.64 2.37 1.15
IT: Server Room 112 5.44 9.37 53.66 49.38 175.82 221.49 0.07 0.13 0.50 0.20 4.11 12.10 23.94 4139 6.01 11.36
Laboratory 87 33.50 33.20 21.54 34.04 0.13 0.21 6.78 10.76 0.11 1.16 1.71 29.39 103.39
Laboratory - Sterile 2 5.83 1.48 -
Laboratory with fume cupboards 16  37.05 27.92 7.66 1.32 1.15 - 0.13 0.03 0.71 0.62
Laundry 22 16.76 15.85 0.01 -
Lecture theatre 56 17.58 19.99 2.88 5.17 0.25 0.38 0.08 0.13 12.18 30.69 3.80 -
Library - open stacks 19 097 0.58 0.20 0.24 0.12 0.22 6.64 475 0.16 - 0.02 0.00 042 091
Library - reading room 20 5.06 3.63 3.81 7.15 0.17 0.26 6.13 5.47 0.16 0.27 0.25
Library - stacks and storeroom 12 6.74 14.08 0.24 0.44 0.01 0.00 0.00 0.00 0.16 0.06 0.07 0.12 0.30
Lifts 46  0.79 0.50 042 031 0.10 0.20 0.16 0.00 0.00 0.81 0.93
Light Plant Room 128 1.61 4.61 0.06 0.13 0.16 0.00 0.00 0.00 0.18 0.07
Lounges 52 467 6.61 8.11 13.52 0.00 0.00 3.23 0.01 - 069 080 1.54 0.62
Meeting Room 95 5.74 7.40 1898 12.92 6.76 13.04 0.27 0.54 3.19 2.90 0.16 0.89 223 0.79 1.34 7.64 14.09
Multi-storey car parks (office and private use) 17  0.01 0.00
Nursery 25 1.67 1.88 12.67 1.05 0.30 3.14 0.05
Open Plan Office Area 298 490 1241 7.95 1.58 581 7.72 0.03 0.08 6.02 5.67 0.04 0.00 2.79 391 0.71 095 095 5.75
Operating Theatre 29 20.48 9.69 7.57 0.10
Physiotherapy Studio 4 2.99 13.73 0.17
Post Mortem Facility 3 7.57 0.10
Reception 95 0.80 149 053 - 1.87 213 0.11 0.21 1.86 1.70 0.51 1.29 044 0.78 1.66 4.31
Recreational : Changing facilities with showers 69 11.61 18.93 0.02 0.02 #iH# - 0.37 0.33 0.64 -
Recreational : Fitness Studio 3 2.48 1.43 28.06 230 1.39 0.00 - 0.01 - 0.09 0.08
Recreational : Fitness Suite/Gym 7 8.24 13.69 28.06 1.73 1.59 0.00 0.00 0.04 0.00 0.01 0.00 0.21 0.32
Recreational : Recreational Pool 1 39.28
Recreational : Sports ground changing rooms 10  11.85 12.35 39.32 0.01 0.02 0.49 0.62 1.88 5.27
Retail Warehouse Sales area - chilled 21 430 11.32 335 044 217 224 0.76 0.10
Retail Warehouse Sales area - electrical 9 149 2.03
Retail Warehouse Sales area - general 82 1.37 2.49 11.40 15.55 2.10 2.29 0.04 0.05 0.54 - 0.31 0.13 3.50 4.29 0.76 0.82
Small Shop Unit Sales area - chilled 14 0.81 0.63 0.89 0.89 0.13 0.51 0.52 2.17
Small Shop Unit Sales area - electrical 2 4.40 - 6.52
Small Shop Unit Sales area - general 84 195 1.37 995 2.21 8.38 8.55 6.65 10.04 0.92 - 091 141 967 5.79
Spectator area (theatres and event buildings) 3 5.84 274 1.19 1.20 0.89 6.74
Stage (theatres and event buildings) 14 2.23 0.91 9.16 12.70 0.02 0.71 0.46
Storage Area/Cupboard 236 299 6.38 0.87 1.21 0.11 0.28 2.11 1.79 0.16 0.00 0.18 0.44 1.41 4.82 3.16 10.55
Teaching Areas 85 3.58 4.24 0.97 0.95 0.09 0.18 0.16 0.52 0.63
Toilet 340 219 587 7.61 193 0.79 1.11 0.10 0.22 1.51 0.96 0.16 0.00 0.02 0.03 0.38 0.60 10.39
Unoccupied space 24 0.40 0.54 0.68 0.33 0.01 - 0.39 0.40
Waiting Rooms 14 239 193 281 6.23 0.01 0.00 001 - 031 043
Warehouse storage 94 1.06 1.05 121 1.23 1.57 2.17 0.31 0.02
Workshop 40 44.09 39.92 5.07 0.13 021 135 - 0.02 1.18
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Visualisation of measured average power demands in W/m? by activity and HVAC component across the EU
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Figure 11 - Measured Overall Power Demand in W/m2 by HVAC Component type. Summary for EU

Figure 11 shows how the average power demand varies by HVAC component and activity served across the EU. It can be seen that the large majority of the power demand
HVAC component: activity type combinations are less than 20 W/m? on average across the EU. Figure 11 is further broken down into individual HVAC components in
Figure 12 to Figure 21, where the activities are rank ordered by their measured average power demands.
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The following figures present this data by individual component type .The activities for each component are rank ordered to clarify which activities were measured as
2

demanding the largest average power demand when the component was operational.
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Figure 12 - Air Handling Units - Average W/m2 by Activity Type served
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Figure 13 - All-in-one systems - Average W/m2 by Activity Type served
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Figure 14 - Cold Generators - Average W/m2 by Activity Type served
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Figure 15 - Dehumidification - Average W/m2 by Activity Type served
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Figure 16 - Heat Generators — Average W/m? by Activity Type served



Heat Pump - Average W/m?2 by Activity Type served

14
12
10
8
6

iSERV Measured Data Analysis — Total EU HERO Dataset

4
2
0

28e403s asnoyatep\

swooy Suniepn

9oeds paidnaooun

seaJy Suiyoea|

(s8uip|ing 1uaAs pue saJsleayl) 23e1s

""JUIAD puUe S3J1eay}) eale J03e3ads

|BO1I3D3)2 - BaJe S3|es Jun doys |jews
Pa|IIyd - eaJe sajes Hun doys ||ews
[B214303]9 - BJE S3|ES 9SNOYIUIBAN |IBIDY
P3|[1Yd - BRJE S9|BS BSNOYJEAN |1BIDY

~*8uiBueyd punoJ3 spuods : |euoneasdsy

|00d |EUOIIERIIDY : |EUOIIEIIDY
WAD/21ING $SaUll] : [eUOIIRIIIRY
0IpN3S SSaUll4 : |eUOIIEIIY
A31j1084 WBIOIA 1504

olpnis AdesayroisAyd

aJ1eay] Sunesado

A1asinN

“‘pue 921440) syJed sed Asuols-1niAl

wooy 1ue|d W31

SN

Ww00J3J01S pue syoels - Adeuqi]
941e3Y3 24n1097

Apuneq

9|1431S - Adojeuoqen

Swooy Nv1 -1l

eaJe ssadoud |eusnpu|

wooy jue|d AneaH

pJeAA 214BURD

wnasnw ‘SwooJ uolqgiyx3

p3|[1yo - eaJe s3|es 3403S 1dag
saulyde|p Suipuap :8uliaie)

s|ea|A 10H Suliedauad uaydiy ||n4 :8ulaie)d
sleg :Suuaie)

wooJipag

wooJyieg

wooy JaAJaS 1] |

|eJauasg - eaJe S9|eS 9SNOYDJIBAA |1BIDY

“‘sooueldde ||jews) a119uaydiy :3uliale)

w004 Juswiealy/sunnsuo)

uol1ednddo ajdnjnw - ealy IO Jejn|ie)
spJeoqdnd awny yum Alolesoqe

SeaJe U3y dLIBUSD

doysyiomn

|eJ2ua8d - eaJe sajes 3403S 1dag

9lloL

uondaday

pJeoqdn)/ealy a3e401s

(sAemuiels pue s10plui0d) eale uolle|nall)
wooy Sunasy

sa3uno’

uoneJedald poo 10H panwi] :Sulisie)

s||ey / seaue Ajquiassy

eaJe Supjulip/3unes :3ulisie)d
s1aulqe) Pa||Iyd Yum deg yoeus :guliale)
auns || Ausuaq ysiH 11|

Sui8ew) annsouseiq

eaJy NIHYO ue|d uadQ

wooJ 3uipead - Aeaqry

syaels uado - Aseaqr

|eJauas - ease sa|es Hun doys |jews
Aiojesoqe

€31V 3210 Je[nj|ad

“yum saijoey Suiduey) : [euolIealday

Figure 17 - Heat Pump - Average W/m2 by Activity Type served
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Figure 18 - Heat Recovery - Average W/m2 by Activity Type served
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Figure 19 - Heat Rejection - Average W/m2 by Activity Type served
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Figure 20 - Pumps - Average W/m2 by Activity Type served
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Figure 21 - Terminal Units - Average W/m2 by Activity Type served

Page 47 of 69



iISERV Measured Data Analysis — Total EU HERO Dataset

The following tables shows the average, maximum and minimum power demands found from the data for specific
activity types for the overall component type shown in each column.

4.1 Assembly areas / halls - Electricity power demand summary by component

Table 14— Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Assembly areas /
halls. Average W/m2 and Standard Deviation

& 4 4 o - c
5 o S .- E = & - 8
c ¥ S © © & © > ® B g‘
@ < o g9 v 3 - v O v 3
= i O £ T c © T3 T3 &
S [} [} o o
< (U] (G) =
Average Average sD Average Average sD Average sD Average sD Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 2.4 3.5 0.4 0.5 00 00 3.2 00 00 00 00 19 3.7
Maximum 6.5 10.0 6.8 13.7 0.0 - 11.7 19 00 03 01 174 27.0
Minimum 0.0 0.1 0.1 0.1 0.0 - 0.0 0.0 - 00 00 01 0.1
Sample Size 12.0 8.0 3.0 1.0 4.0 2.0 20.0

4.2 Bathroom - Electricity power demand summary by component

Table 15 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Bathroom.
Average W/m2 and Standard Deviation

Air Handling
Units
Cold

Generators

Average W/m2 SD Average W/m2 SD

Average 0.6 0.4 3.9
Maximum 6.5 5.5 26.3
Minimum 0.0 0.1 0.1

Sample Size 2.0 1.0

4.3 Bedroom - Electricity power demand summary by component

Table 16 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Bedroom.
Average W/m2 and Standard Deviation

Air Handling
Units
Cold

Generators

Average W/m2 SD Average W/m2 SD

Average 6.8 0.8 7.5 6.3
Maximum 20.8 3.6 39.7 47.2
Minimum 0.3 0.4 0.4 0.3
Sample Size 5.0 4.0

Page 48 of 69



iISERV Measured Data Analysis — Total EU HERO Dataset

4.4 Catering: Bars — Electricity power demand summary by component

Table 17 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Bars.
Average W/m2 and Standard Deviation

Air Handling
Units
Cold
Generators
Heat
Generators
Pumps

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 3.7 1.0 9.6 1.7 0.3 3.7 1.7
Maximum 8.3 2.3 46.6 19.2 18.8 9.1 4.3
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sample Size 11.0 1.0 3.0 12.0

4.5 Catering: Eating/drinking area — Electricity power demand summary by

component

Table 18 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering:
Eating/drinking area. Average W/m2 and Standard Deviation

" g 5 > s 2

£ 2o ® & £ 2 Z o 5

= o E o o S S 9] o =

S € c S S a ] o £ o

> =2 o o) ] « o 3 £

x TP b = I g ] 5

8 Q T T (=

Average Average Average Average Average Average Average Average Average

W/m2 2L W/m2 =2 W/m2 W/m2 =2 W/m2 2 W/m2 2 W/m2 W/m2 =2 W/m2 )
Average 4.2 6.4 0.0 5.4 7.8 0.1 0.4 3.4 0.9 0.2 3.0 7.4 0.5 0.8 0.7 1.9
Maximum 9.9 11.8 0.3 30.7 453 0.4 1.5 138 35 0.6 10.8 25.8 1.5 2.2 1.7 3.4
Minimum 0.4 1.4 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.1 0.2 0.2 0.6

sas'i';’;'e 74.0 1.0 32.0 20.0 8.0 1.0 6.0 89.0 44.0

4.6 Catering: Full Kitchen Preparing Hot Meals — Electricity power demand

summary by component

Table 19 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Full
Kitchen Preparing Hot Meals. Average W/m2 and Standard Deviation

& w 2 o - c
% (7] s g 8 - S - OL) - (=] 2
c X o5 B ™ © © > @ B g'
© c = o3 LT o 0 [
I DO - 9 O £ I < T 9 T oy E
A= <V o @ (3 (4
P o o
Average Average Average Average Average Average Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 13.5 221 9.1 1.2 200 408 03 08 00 00 00 00 0.7 1.0
Maximum 374 452 180 1.1 991 2294 12 28 19 00 01 - 6.6 15.2
Minimum 0.8 1.7 00 00 0.8 1.8 00 00 00 - 0.0 - 0.0 0.1
Sample Size  72.0 6.0 21.0 6.0 4.0 3.0 71.0
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4.7 Catering: Kitchenette (small appliances, fridge and sink) — Electricity power
demand summary by component

Table 20 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering:
Kitchenette (small appliances, fridge and sink). Average W/m2 and Standard Deviation

& 4 4 o -~ c
c = S © © g © > © B £
© < o3 Q3 o 0O v 9
o O c I c - T3 T3 N
= (] ) ] x o
< O o I
Average Average Average Average Average Average Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 18.5 47.8 1.1 2.7 0.3 0.5 0.8 - 0.2 0.0 - 0.4 0.6
Maximum 60.0 168.1 5.4 13.6 2.8 9.2 2.8 - 0.5 0.0 0.0 1.1 1.4
Minimum 3.0 9.2 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 - 0.0 0.1
Sample Size 13.0 10.0 20.0 4.0 1.0 3.0 42.0

4.8 Catering: Limited Hot Food Preparation Area — Electricity power demand

summary by component

Table 21 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Limited
Hot Food Preparation Area. Average W/m2 and Standard Deviation

é (%] g g -8 - -9 E - g 8 g (2]

e = © 3 S w © ® g ® 5 g‘ = =

G £ c = ° 5 Q5 o 9 € c

o = 2 © e T c ® T3 3 5D

x <V ] ] 2 -3 -
< () (G} =

Average Average Average Average Average Average Average Average
W/m2 e W/m2 e W/m2 e W/m2 = W/m2 = W/m2 = W/m2 ) W/m2 e
Average 7.8 7.7 106 2.8 5.6 5.1 29 109 3.2 00 00 08 09 01 01
Maximum 26.0 293 34.6 18.2 234 157 204 764 11.7 05 02 24 25 01 0.2
Minimum 1.2 35 0.5 0.2 1.7 2.7 1.1 4.0 0.0 00 00 02 04 00 01

Sample Size  57.0 8.0 10.0 14.0 1.0 2.0 35.0 129.0

4.9 Catering: Snack Bar with Chilled Cabinets — Electricity power demand

summary by component

Table 22 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Snack
Bar with Chilled Cabinets. Average W/m2 and Standard Deviation

& 4 4 o

= g @ < o £ s " ®

T 8 o £ T R P~ 5 - =3 c 8

c = [ = 5 © o a (i) £ =

© C (=] ° o Q5 - v g € c

= i) =< Y c T c © T3 & ]

A <V ¢ ¢ 9 (3 -

< (G) (G) u
Average Average Average Average Average Average Average Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2

Average 61 59 106 28 15 10 02 03 38 16 00 00 04 03 02 08
Maximum 13.1 140 346 182 75 64 07 09 180 02 05 02 11 07 15 5.1
Minimum 17 41 05 02 04 05 00 OO OO 0O 0O 00O O01 03 00 01

Sas';;':'e 28.0 8.0 9.0 5.0 3.0 20 24.0 14.0
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4.10 Catering: Vending Machines — Electricity power demand summary by

component

Table 23 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Vending
Machines. Average W/m2 and Standard Deviation

g 2 2 c -
2 = & 5 & 2 g £ g
G € o5 oy o 9 € ¢
- (<] (<] o [
P4 O O
Average Average Average Average Average Average
W/m2 sb W/m2 Sb W/m2 sb W/m2 sb W/m2 sb W/m2 sb
Average 2.4 2.8 1.2 1.5 0.0 - 0.0 0.0 0.7 0.5 0.1 -
Maximum 8.6 15.2 5.8 5.8 0.0 0.0 0.5 0.2 2.0 1.2 0.4 -
Minimum 0.1 0.2 0.1 0.1 0.0 - 0.0 0.0 0.0 0.0 0.0 -
Sample Size 15.0 6.0 3.0 2.0 15.0 4.0
4.11 Cellular Office Area — Electricity power demand summary by component
Table 24 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Cellular Office
Area. Average W/m2 and Standard Deviation
. g z 5 £
£ 5 £ 5 £ 2 g o 5
EE- R S §F g 5 £ 3
£5 S 2 g ° T g = « o 3 =
= & 2 3 oy & 5 £
< a T T 2
Average Average Average Average Average Average Average Average Average
W/m2 W/m2 =B W/m2 2 W/m2 =B W/m2 21 W/m2 1) W/m2 ) W/m2 1 W/m2 1
Average 15 33 46 4.8 0.0 03 06 86 34.0 02 00 00 00 03 05 295 105.8
Maximum 44 83 223 29.7 0.0 28 89 1577.2 12,7453 06 00 0.7 10 13 25 705 2115
Minimum 01 03 03 1.2 0.0 00 00 0.8 3.3 00 00 00 00 00 00 12 3.9
Sample Size 150.0 62.0 1.0 22.0 67.0 2.0 7.0 147.0 65.0
4.12 Cellular Office Area - multiple occupation — Electricity power demand
summary by component
Table 25 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Cellular Office
Area - multiple occupation. Average W/m2 and Standard Deviation
[-T] (%) [ Q.
£ g S S £ 5 w
T8 S £ s & % 8 z 5 £ g £z
& £ c = ° 5 Q5 o 9 E ¢
> =2 O c T c ® T3 s g °
E <V ] ] g (3 -
< o o I
Average Average sD Average Average Average Average Average D Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 5.8 8.1 91 12 24 23 02 03 11 05 5.6 70 03 04 03 0.0
Maximum 131 161 180 11 160 86 06 09 60 42 178 203 10 13 08 0.0
Minimum 02 04 00 00 00 01 00 00 00 00 03 04 00 00 01 00

Sample Size  23.0 6.0 6.0 5.0 7.0 6.0 60.0 29.0
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4.13 Circulation area (corridors and stairways) — Electricity power demand

summary by component

Table 26 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Circulation area
(corridors and stairways). Average W/m2 and Standard Deviation

4 s 2 > c @
R S § g £ 2 g 3 2 £ 3
S S E g 8 E $ = & & S £
= 2 v L1 3 - % ‘(-é ‘a e §
< S ] 3 T T =
(] a I
Average Average Average Average Average Average Average Average Average Average
W/m2 1) W/m2 e W/m2 1) W/m2 SR W/m2 212 W/m2 212 W/m2 212 W/m2 =R W/m2 =R W/m2 L)
Average 1.6 40 08 35 55 0.0 01 02 28 12 02 00 10 26 05 07 03 1.2
Maximum 42 7.8 102 31.3 464 0.0 02 05 118 54 06 00 35 91 18 19 09 38
Minimum 02 06 0.0 06 1.8 00 00 00 00 00 00 00 01 02 01 03 00 0.1
Sample Size  234.0 4.0 40.0 1.0 20.0 8.0 2.0 7.0 195.0 233.0
4.14 Consulting/treatment room - Electricity power demand summary by
component
Table 27 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for
Consulting/treatment room. Average W/m2 and Standard Deviation
i g g E § 2 T,
22 T ®® N ® B 3 = £
c € o5 oy < [ € c
I D O £ I c =] T T g qLJ =)
- ] ] ] o -
< (U] (U] o
Average Average Average Average Average Average Average
D D D D D D D
W/m2 S W/m2 S W/m2 S W/m2 S W/m2 S W/m2 S W/m2 S
Average 2.1 1.6 5.0 4.7 0.0 0.0 1.0 - 1.4 2.8 0.6 0.7 1.8 5.0
Maximum 5.4 4.3 20.3 22.9 0.1 0.1 3.4 - 5.9 11.7 1.1 1.4 5.4 15.1
Minimum 0.4 0.7 0.4 0.4 0.0 0.0 0.0 - 0.0 0.1 0.0 0.0 0.1 0.2
Sample Size 10.0 14.0 5.0 4.0 4.0 17.0 12.0

4.15 Dept Store Sales area — chilled — Electricity power demand summary by

component

Table 28 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Dept Store Sales
area — chilled. Average W/m2 and Standard Deviation

T Tk
£ 35 8@
Average W/m2 SD Average W/m2 SD
Average 6.6 5.6 13.6 9.5
Maximum 16.5 20.9 70.6 43.8
Minimum 0.3 0.5 11 1.6
Sample Size 30.0 9.0
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4.16 Dept Store Sales area — general — Electricity power demand summary by

component

Table 29 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Dept Store Sales
area — general. Average W/m2 and Standard Deviation

oo 73 a
£ o s c =
T8 é £ ) % g = 2 a g @
c = [} _ - a ° B E -
© © c o Ry Q § € c
z3 = © ¢ 5 T3 H g >
.3: <V ] 2 (3 -
Average Average Average Average Average Average Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 4.3 4.8 9.2 6.2 4.4 33 14 1.7 0.8 1.0 14 1.0 0.5 0.8

Maximum 158 158 289 16.1 227 255 11.0 564 6.8 8.6 3.8 1.8 2.4 3.4
Minimum 0.1 0.7 0.2 0.2 0.9 1.3 0.0 0.1 0.1 0.1 0.4 0.9 0.0 0.0
Sample Size  147.0 29.0 11.0 164.0 8.0 17.0 154.0

4.17 Diagnostic Imaging — Electricity power demand summary by component

Table 30 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Diagnostic
Imaging. Average W/m2 and Standard Deviation

5 4] ) % -] % g g g 2
& € o5 v 5 o 3 E c
T > O £ T c © & g 2
- ] <] (Y] [
< () o I
Average D Average D Average Average Averafie D Average D
W/m2 W/m2 W/m2 W/m2 W/m W/m2
Average 13.1 14.5 4.9 3.1 0.1 - 5.6 - 3.4 1.5 24
Maximum 31.0 29.3 111 5.6 0.1 - 20.2 - 7.1 3.1 7.6
Minimum 1.2 11 13 0.7 0.0 - 0.0 - 0.1 0.1 1.1
Sample Size 3.0 4.0 2.0 4.0 7.0 1.0
4.18 Exhibition rooms, museum - Electricity power demand summary by
component

Table 31 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Exhibition rooms,
museum. Average W/m2 and Standard Deviation

Air Handling
Units
Cold

Generators
Heat

Generators
Heat

Rejection
Pumps

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 8.6 2.3 1.4 1.3 0.5 - 0.1 0.2 0.2
Maximum 19.5 13.7 11.6 10.5 1.6 - 4.1 1.9 2.2
Minimum 5.7 1.7 0.6 0.6 0.0 - 0.0 0.1 0.1

Sample Size 13.0 5.0 2.0 1.0 15.0
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4.19 Generic Checkin areas — Electricity power demand summary by component

Table 32 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Generic Checkin
areas. Average W/m2 and Standard Deviation.

Air Handling
Units

Average
W/m2
Average 0.3
Maximum 6.4
Minimum 0.0
Sample Size 35.0

SD

0.7
32.0
0.0

Cold
Generators

Average
W/m2 sb
6.6 8.0
55.2 37.9
0.3 0.5
5.0

Average

Heat
Generators

W/m2
1.9
6.8
0.0
1.0

SD

Heat Pump

Average
W/m2
1.2
9.2
0.0
3.0

0.9
5.0
0.0

Heat
Rejection

Average
W/m2

0.0
2.6
0.0
1.0

3
€
]
[
Average
SD W/m2 SD
0.1 0.1
2.8 5.4
0.0 0.0
21.0

4.20 Generic Ward - Electricity power demand summary by component

Table 33 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Generic Ward.
Average W/m2 and Standard Deviation.

Air Handling
Units

Cold
Generators

Heat
Generators

Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 16.1
Maximum 38.2
Minimum 0.7

Sample Size 7.0

26.2
51.8
1.8

8.8
37.5
0.1
3.0

9.3
44.6

0

i

6.9

108.2

0.1
2.0

1.7
93.3
0.1

4.21 Heavy Plant Room - Electricity power demand summary by component

Table 34 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Heavy Plant
Room. Average W/m2 and Standard Deviation.

Air Handling
Units

Cold
Generators

Average W/m2 SD Average W/m2 SD

Average 0.2
Maximum 0.9
Minimum 0.0

Sample Size 5.0

0.1
0.6
0.0

0.0
0.1
0.0
3.0

0.0
0.0
0.0
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4.22 Industrial process area — Electricity power demand summary by component

Table 35 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Industrial process
area. Average W/m2 and Standard Deviation.

Air Handling
Units

Average W/m2 SD

Average 0.5
Maximum 1.2
Minimum 0.1

Sample Size 1.0

4.23 IT: High Density IT Suite — Electricity power demand summary by component

Table 36 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for IT: High Density IT
Suite. Average W/m2 and SD for component and activity (Standard Deviation).

g @

— %]

T @ S E

c x [7]

@ S [ =3 =

I D = 9

- g

-& <
Average Average
W/m2 ) W/m2 =

Average 5.8 3.7 17.6
Maximum 16.1 10.2 624
Minimum 0.5 0.6 2.3
Sample Size 22.0 1.0

4.24

4 £

=] =]

T % 5
S¢g T

()] ()]

U] U]

Average Average
W/m?2 = W/m?2 22
16.7 134 01 0.2
119.4 898 0.2 0.5
14 33 00 00
16.0 19.0

4.25 IT: LAN Rooms — Electricity power demand summary by component

Table 37 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for IT: LAN Rooms.
Average W/m2 and SD for component and activity (Standard Deviation).

g @
I "
=) S E
c E [
o C (=2
T O = 9
[ g
-& <
Average Average
SD
W/m2 W/m2

Average 3.3 6.2 4.6
Maximum 10.2 154 5.1
Minimum 0.3 0.6 0.6

Sample Size  26.0 1.0

Cold
Generators

Average
W/m2
100.8
593.2
1.8
20.0

SD

196.4
918.7
3.2

Heat
Generators

Average
W/m2
0.1
0.2
0.0
20.0

z 5 £
Q. — ‘c
£ s B w 5
S S Q o =
Q. Q ‘g £ ©
- -3 (2 S £
© - =) a E
Q © ©
T P51 ] ]
I I [
Average Average Average Average Average
W/m2 22 W/m2 12 W/m?2 22 W/m2 =B W/m2
4.2 - 0.2 01 01 81 121 1.6
151 - 0.6 11 18 19.7 288 75
0.0 - 0.0 00 00 04 0.6 0.1
4.0 1.0 6.0 40.0 1.0
> c (%]
(. o k=
()] B
8 2 5
@ ) € ©
-3 3 S £
5 : :
T T 2
Average Average Average Average
1 W/m2 ) W/m2 ) W/m?2 1) W/m2 L
0.2 0.2 06 05 76 116 24 1.1
05 0.5 43 73 232 356 78 52
0.0 0.0 01 01 0.5 1.2 04 03
1.0 13.0 36.0 8.0
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4.26 IT: Server Room — Electricity power demand summary by component

Table 38 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for IT: Server Room.
Average W/m2 and SD for component and activity (Standard Deviation).

£ g o o : m
5 g g e
[-11] > E - £ 5] 7] D
[ wv [7] [ = () Q e
= ) < < o ‘T £ <
T c (] v - (3 S £
& o © it g = & E
] o © I
I k= - © I Q ]
= = o ] T -
Z E © T
Average Average Average Average D Average D Average s Average Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2

Average 54 94 537 494 1758 2215 01 01 05 02 41 121 239 414 6.0 114
Maximum 17.8 32.1 117.7 106.3 922.2 11,1131 03 0.7 3.1 12 163 499 119.7 2135 21.4 389
Minimum 0.9 2.8 3.9 6.6 11.4 18.2 00 00 00 00 0.2 04 0.2 0.4 0.5 0.9

Sample Size  60.0 10.0 18.0 4.0 3.0 39.0 18.0 52.0

4.27 Laboratory — Electricity power demand summary by component

Table 39 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Laboratory.
Average W/m2 and Standard Deviation

£ @ @ c 0
5 2 2 o o £
c 7] (7] = 7] Q -
= c c a [T £ ©
° o ] - -3 S <
g () O 8 - a 1
k] b1 © =
I - © = Q o
— ] (1) T -
= (&) =
Average D Average Average Average Average Average s Average D
W/m2 W/m?2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 335 33.2 215 34.0 0.1 0.2 6.8 10.8 0.1 1.2 1.7 29.4 103.4
Maximum 82.9 105.2 72.4 84.8 0.4 0.7 23.7 37.2 0.3 3.1 4.2 81.6 238.0
Minimum 1.7 14 2.8 6.0 0.0 0.0 0.4 0.8 0.0 0.1 0.2 13 2.1
Sample Size 11.0 13.0 9.0 5.0 1.0 48.0 34.0

4.28 Laboratory — Sterile — Electricity power demand summary by component

Table 40 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Laboratory -
Sterile. Average W/m2 and Standard Deviation

Air Handling Units
Pumps

Average W/m2 SD Average W/m2 SD

Average 5.8 1.5 5.8
Maximum 14.2 3.2 14.2
Minimum 0.0 0.0 0.0
Sample Size 1.0 2.0 1.0
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4.29 Laboratory with fume cupboards — Electricity power demand summary by

component

Table 41 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Laboratory with
fume cupboards. Average W/m2 and Standard Deviation
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Average Average Average Average Average
D D D D D
W/m2 g W/m2 J W/m2 2 W/m2 2 W/m2 J
Average 37.0 27.9 7.7 1.3 11 - 0.1 0.0 0.7 0.6
Maximum 77.3 58.7 22.4 7.7 4.1 - 0.5 0.2 1.8 1.2
Minimum 0.9 1.0 1.0 0.9 0.0 - 0.0 0.0 0.0 0.0
Sample Size 4.0 4.0 4.0 2.0 13.0

4.30 Laundry — Electricity power demand summary by component

Table 42 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Laundry. Average
W/m2 and Standard Deviation

Air Handling Units
Heat Generators

Average W/m2 SD Average W/m2 SD

Average 16.8 15.8 0.0 -
Maximum 313 36.2 0.0 0.0
Minimum 0.3 0.4 0.0 -
Sample Size 10.0 5.0

4.31 Lecture theatre — Electricity power demand summary by component

Table 43 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Lecture theatre.
Average W/m2 and Standard Deviation
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Average Average Average Average Average Average
D D D D D D
W/m2 S W/m2 S W/m2 S W/m2 S W/m2 S W/m2 S
Average 17.6 20.0 29 5.2 0.3 0.4 0.1 0.1 12.2 30.7 3.8 -
Maximum 79.6 92.4 9.4 11.9 0.9 1.6 13 2.6 43.2 131.5 9.2 -
Minimum 2.1 2.7 0.3 0.7 0.0 0.1 0.0 0.0 1.8 4.6 1.1 -
Sample Size 24.0 16.0 10.0 4.0 30.0 2.0
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4.32 Library - open stacks — Electricity power demand summary by component

Table 44 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Library - open
stacks. Average W/m2 and Standard Deviation

£ 2 2 > c
5 8 2 o ] o
o0 o o £ 3 k3] «
c ) ] S o (] o
S5 g g s & z g
5 © ° g - % &
T ) ® T o o
- o @ b = b =
<-I (] I
Average Average Average Average Average Average D Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 1.0 0.6 0.2 0.2 0.1 0.2 6.6 4.7 0.2 - 0.0 0.0 0.4 0.9
Maximum 5.6 8.9 3.1 2.0 0.4 0.7 834 1014 0.6 - 0.7 0.3 1.2 2.3
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
Sample Size  15.0 7.0 9.0 2.0 2.0 2.0 20.0

4.33 Library — reading room — Electricity power demand summary by component

Table 45 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Library — reading
room. Average W/m2 and Standard Deviation
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Average Average Average Average Average Average
W/m2 e W/m2 e W/m2 e W/m2 = W/m2 W/m2 )
Average 5.1 3.6 3.8 7.1 0.2 0.3 6.1 5.5 0.2 0.3 0.3
Maximum 9.7 6.2 19.8 31.4 0.5 0.8 98.1 80.6 0.6 0.7 0.9
Minimum 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0
Sample Size 17.0 4.0 6.0 2.0 1.0 25.0

4.34 Library - stacks and storeroom — Electricity power demand summary by

component

Table 46 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Library - stacks
and storeroom. Average W/m2 and Standard Deviation
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Average Average Average Average Average Average Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 6.7 14.1 0.2 0.4 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.1 0.3
Maximum 235 475 1.8 1.4 0.0 0.0 0.0 0.0 0.6 0.6 0.2 0.4 0.9
Minimum 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sample Size 6.0 7.0 2.0 7.0 1.0 3.0 26.0
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4.35 Lifts — Electricity power demand summary by component
Table 47 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Lifts. Average

W/m2 and Standard Deviation
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4.36 Light Plant Room — Electricity power demand summary by component

Table 48 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Light Plant Room.
Average W/m2 and Standard Deviation

Air Handling Units

Cold Generators

Heat Recovery

Heat Rejection

Pumps

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 1.6 4
Maximum 4.1 7
Minimum 0.3 2

Sample Size 89.0

.6 0.1
.5 0.4
) 0.0

14.0

0.1
0.6
0.0

0.2 0.0
0.6 0.0
0.0 0.0
2.0

0.0
0.0
0.0
5.0

0.
0.
0.

0
1
0

4.37 Lounges — Electricity power demand summary by component

Table 49 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Lounges. Average
W/m2 and Standard Deviation

Air Handling Units

Average
W/m2
Average 4.7 6.6
Maximum 10.0 15.6
Minimum 0.1 0.3
Sample Size  51.0

Cold Generators

Average
W/m2
8.1
45.4
0.2
18.0
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o £
[ =1
q:) Q.
S
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T
Average Average
W/m2 W/m2
135 0.0 0.0 3.2
79.3 0.0 0.0 11.7
0.5 0.0 0.0 0.0
3.0 1.0

Heat Rejection

Average
W/m2
0.0
0.0
0.0
3.0

0.2 0.1
0.2 0.1
0.0 0.0
4.0
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8 2
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Average Average
W/m2 W/m2

- 0.7 0.8 1.5
- 1.4 1.6 4.3
- 0.1 0.1 0.4
68.0 3.0

SD

0.9
2.8
0.1

SD

0.6
0.5
0.3
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4.38 Meeting Room — Electricity power demand summary by component

Table 50 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Meeting Rooms.
Average W/m2 and Standard Deviation
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Average Average Average Average Average Average Average Average Average
W/m2 Y W/m2 1 W/m2 1 W/m?2 1 W/m?2 =) W/m?2 21 W/m?2 21 W/m2 o W/m2 2
Average 5.7 74 19.0 129 6.8 13.0 0.3 0.5 3.2 2.9 0.2 09 22 08 13 76 141
Maximum 17.0 249 60.2 289 344 473 33 10.0 299 484 0.6 23 36 36 70 159 253
Minimum 0.4 14 0.3 0.1 11 53 0.0 0.0 0.0 0.0 0.0 00 00 00 00 05 11
|
Sasri':ze 67.0 3.0 26.0 17.0 9.0 1.0 9.0 71.0 20.0

4.39 Multi-storey car parks (office and private use) — Electricity power demand

summary by component

Table 51 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Multi-storey car
parks (office and private use). Average W/m2 and Standard Deviation

Air Handling Units

Average W/m2  SD

Average 0.01 0.00
Maximum 0.02 0.00
Minimum 0.00 0.00
Sample Size 4.00

4.40 Nursery — Electricity power demand summary by component

Table 52 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Nursery. Average
W/m2 and Standard Deviation

Pumps
Terminal Units

Air Handling Units
Cold Generators

Average W/m2 SD Average W/m2 SD AverageW/m2 SD Average W/m2 SD

Average 1.7 1.9 12.7 1.1 0.3 3.1 0.0
Maximum 11.6 15.3 61.3 2.6 0.8 12.0 14.3
Minimum 0.2 0.6 0.0 0.0 0.0 0.7 0.4
Sample Size 23.0 1.0 10.0 5.0
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4.41 Open Plan Office Area — Electricity power demand summary by component

Table 53 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Open Plan Office
areas. Average W/m2 and Standard Deviation
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W/m2 Y W/m2 oD W/m?2 oD W/m?2
Average 49 124 79 16 58 7.7 0.0
Maximum 142 26.7 304 5.0 333 51.7 0.0
Minimum 0.4 11 03 0.2 06 1.9 0.0
Sample 1970 7.0 37.0 12.0
Size

SD

0.1
0.1
0.1

> 5 2
Q K] 2
£ H & " 5
S O Q2 o -
o Q [Ty £ [
“,'u' E o E -
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I [] [] 5
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Average Average Average Average Average
W/m?2 =) W/m2 21 W/m2 =) W/m2 o W/m2
6.0 5.7 00 00 28 3.9 0.7 10 1.0
370 438 19 00 974 1301 23 34 23
0.8 2.9 0.0 - 0.5 0.6 01 03 01
15.0 4.0 35.0 105.0 425.0

4.42 Operating Theatre — Electricity power demand summary by component

Table 54 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Operating
Theatre. Average W/m2 and Standard Deviation
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oo

£
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c
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T

g

Average W/m2 SD
Average 20.5 9.7
Maximum 39.6 12.4
Minimum 12.8 8.3
Sample Size 20.0

Cold Generators

Average W/m2

7.6
16.0
19
2.0

SD

0.1
0.7
0.0

4.43 Physiotherapy Studio — Electricity power demand summary by component

Table 55 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Physiotherapy
Studio. Average W/m2 and Standard Deviation

Air Handling Units

Average W/m2 SD

Average 3.0
Maximum 8.4
Minimum 0.1
Sample Size 1.0

Cold Generators

Average W/m2

13.7
28.9
3.4
2.0

SD
0.2

1.2
0.0
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4.44 Post Mortem Facility — Electricity power demand summary by component

Table 56 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Post Mortem
Facility. Average W/m2 and Standard Deviation

Cold Generators

Average W/m2 SD

Average 7.6 0.1
Maximum 16.0 0.7
Minimum 1.9 0.0
Sample Size 2.0

4.45 Reception — Electricity power demand summary by component

Table 57 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Reception.
Average W/m2 and Standard Deviation
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Average Average Average Average Average Average Average Average
W/m2 e W/m2 e W/m2 e W/m2 e W/m2 = W/m2 = W/m2 e W/m2 )
Average 08 15 05 - 19 21 01 02 19 17 05 13 04 08 17 43
Maximum 36 79 3.2 - 125 212 04 07 83 72 21 54 13 21 48 130
Minimum 00 01 0.0 - 01 02 00 00 00 OO 00O 00O 00 01 01 01
Sample Size  34.0 2.0 19.0 10.0 10.0 7.0 56.0 31.0

4.46 Recreational: Changing facilities with showers — Electricity power demand

summary by component

Table 58 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Recreational:
Changing facilities with showers. Average W/m2 and Standard Deviation
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Average Average Average Average Average
W/m2 =D W/m2 S0 W/m2 = W/m2 1) W/m2 )
Average 11.6 18.9 0.0 0.0 13.1 - 0.4 0.3 0.6 -
Maximum 26.1 32.6 0.0 0.0 46.9 - 0.9 0.8 2.0 -
Minimum 35 8.8 0.0 0.0 0.0 - 0.0 0.0 0.1 -
Sample Size 27.0 10.0 4.0 47.0 2.0
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4.47 Recreational: Fitness Studio — Electricity power demand summary by

component

Table 59 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Recreational:
Fitness Studio. Average W/m2 and Standard Deviation
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Average Average Average Average Average Average
W/m2 sb W/m2 sb W/m2 Sb W/m2 sb W/m2 sb W/m2 sb
Average 2.5 1.4 28.1 2.3 1.4 0.0 - 0.0 - 0.1 0.1
Maximum 5.8 3.9 30.6 9.5 3.2 0.0 - 0.0 - 0.1 0.1
Minimum 0.0 0.0 3.6 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
Sample Size 3.0 1.0 6.0 3.0 3.0 12.0

4.48 Recreational: Fitness Suite/Gym — Electricity power demand summary by

component

Table 60 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Recreational:
Fitness Suite/Gym. Average W/m2 and Standard Deviation

>
& T 2 4 @ c
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Average Average D Average sD Average Average Average Average D
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 8.2 13.7 28.1 1.7 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3
Maximum 15.7 26.3 30.6 7.2 5.2 0.0 0.0 1.9 0.0 0.0 - 2.2 4.0
Minimum 0.1 0.1 3.6 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
Sample Size 7.0 1.0 8.0 3.0 4.0 3.0 22.0

4.49 Recreational: Recreational Pool — Electricity power demand summary by

component

Table 61 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Recreational:
Recreational Pool. Average W/m2 and Standard Deviation

Heat Generators

Average W/m2 SD

Average 39.3
Maximum 139.3
Minimum 0.1

Sample Size 1.0
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4.50 Recreational: Sports ground changing rooms — Electricity power demand
summary by component

Table 62 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Recreational:
Sports ground changing rooms. Average W/m2 and Standard Deviation
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Average Average Average Average Average
W/m2 Sb W/m2 Sb W/m2 Sb W/m2 Sb W/m2 Sb
Average 11.9 12.3 39.3 0.0 0.0 0.5 0.6 1.9 5.3
Maximum 51.7 70.8 42.9 0.0 0.0 1.1 1.5 5.6 15.9
Minimum 1.3 1.6 5.1 0.0 0.0 0.0 0.0 0.1 0.1
Sample Size 5.0 1.0 13.0 19.0 11.0

4.51 Retail Warehouse Sales area — chilled — Electricity power demand summary

by component

Table 63 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Retail Warehouse
Sales area — chilled. Average W/m2 and Standard Deviation

Air Handling Units
Cold Generators
Pumps
Terminal Units

Average W/m2 SD Average W/m2 SD AverageW/m2 SD Average W/m2 SD

Average 4.3 11.3 34 0.4 2.2 2.2 0.8 0.1
Maximum 9.4 23.5 6.9 0.9 10.0 14.5 1.6 0.2
Minimum 0.0 0.0 0.8 0.2 0.2 0.3 0.2 0.0
Sample Size 8.0 12.0 4.0 60.0

4.52 Retail Warehouse Sales area — electrical — Electricity power demand summary

by component

Table 64 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Retail Warehouse
Sales area — electrical. Average W/m2 and Standard Deviation

Air Handling Units

Average W/m2 SD

Average 15 2.0
Maximum 3.0 4.4
Minimum 0.1 0.1

Sample Size 4.0
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4.53 Retail Warehouse Sales area — general — Electricity power demand summary

by component

Table 65 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Retail Warehouse
Sales area — general. Average W/m2 and Standard Deviation
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Average Average Average Average Average Average Average Average

W/m?2 1) W/m?2 oD W/m2 1 W/m?2 1 W/m2 21 W/m?2 =) W/m?2 o W/m2 o
Average 14 25 114 156 2.1 2.3 0.0 0.1 0.5 - 0.3 0.1 3.5 4.3 0.8 0.8
Maximum 5.2 83 209 214 188 229 0.1 0.2 33 - 0.9 0.2 12.7 16.1 2.8 2.0
Minimum 0.1 0.3 0.1 0.1 0.1 0.2 0.0 0.0 0.0 - 0.1 0.0 0.5 0.6 0.1 0.1

Sample Size  64.0 11.0 6.0 9.0 2.0 2.0 15.0 18.0

4.54 Small Shop Unit Sales area — chilled — Electricity power demand summary by

component

Table 66 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Small Shop Unit
Sales area — chilled. Average W/m2 and Standard Deviation
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Average Average Average Average Average
W/m2 S0 W/m2 =B W/m2 S W/m2 S W/m2 1
Average 0.8 0.6 0.9 0.9 0.1 0.5 0.5 2.2
Maximum 33 2.5 10.6 7.3 1.3 2.8 5.2 215
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sample Size 14.0 3.0 1.0 19.0 1.0

4.55 Small Shop Unit Sales area — electrical — Electricity power demand summary

by component

Table 67 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Small Shop Unit
Sales area — electrical. Average W/m2 and Standard Deviation

Air Handling Units
Cold Generators

Average W/m2 SD Average W/m2 SD

Average 4.4 - 6.5
Maximum 28.9 - 76.8
Minimum 0.1 - 0.1

Sample Size 2.0 1.0
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4.56 Small Shop Unit Sales area — general — Electricity power demand summary by

component

Table 68 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Small Shop Unit
Sales area — general. Average W/m2 and Standard Deviation
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Average sD Average Average Average Average sD Average sD Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2 W/m2
Average 1.9 14 100 2.2 8.4 8.6 6.6 10.0 0.9 - 0.9 1.4 9.7 5.8
Maximum 6.0 47 282 28 465 428 515 96.4 2.2 - 3.4 36 290 43
Minimum 0.1 0.2 0.5 0.1 0.2 0.2 0.0 0.0 0.4 - 0.0 0.0 3.7 3.2
Sample Size  45.0 7.0 8.0 9.0 2.0 51.0 3.0

4.57 Spectator area (theatres and event buildings) — Electricity power demand

summary by component

Table 69 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Spectator area
(theatres and event buildings). Average W/m2 and Standard Deviation

Air Handling
Units
Cold Generators
Pumps
Terminal Units

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 5.8 2.7 1.2 1.2 0.9 6.7
Maximum 9.9 4.9 2.1 3.2 3.1 11.5
Minimum 3.9 1.3 0.5 0.3 0.3 4.5
Sample Size 1.0 3.0 12.0 1.0

4.58 Stage (theatres and event buildings) — Electricity power demand summary by

component

Table 70 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Stage (theatres
and event buildings). Average W/m2 and Standard Deviation

Heat Rejection
Pumps

Air Handling Units
Cold Generators

Average W/m2 SD AverageW/m2 SD Average W/m2 SD Average W/m2 SD

Average 2.2 0.9 9.2 12.7 0.0 0.7 0.5
Maximum 6.0 1.6 137.6 19.4 1.9 4.1 4.6
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sample Size 14.0 3.0 1.0 23.0
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4.59 Storage Area/Cupboard — Electricity power demand summary by component

Table 71 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Storage
Area/Cupboard. Average W/m2 and Standard Deviation

Air Handling Units
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4.60 Teaching Areas — Electricity power demand summary by component

Table 72 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Teaching Areas.
Average W/m2 and Standard Deviation
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4.61 Toilet — Electricity power demand summary by component

Table 73 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Toilet. Average
W/m2 and Standard Deviation
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4.62 Unoccupied Space — Electricity power demand summary by component

Table 74 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Unoccupied
Space. Average W/m2 and Standard Deviation

Air Handling Units

Cold Generators

Heat Generators

Pumps

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 0.4 0.5
Maximum 29 5.6
Minimum 0.0 0.0

Sample Size 16.0

0.7
3.2
0.0
7.0

0.3
1.6
0.0

0.0
0.0
0.0
5.0

0.4
0.9
0.0
7.0

0.4
0.9
0.0

4.63 Waiting Rooms — Electricity power demand summary by component

Table 75 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Waiting Rooms.
Average W/m2 and Standard Deviation

Air Handling Units

Cold Generators

Heat Generators

Heat Rejection

Pumps

Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD Average W/m2 SD

Average 2.4 1.9
Maximum 5.7 53
Minimum 0.4 1.0

Sample Size 6.0

2.8
13.0
0.0
9.0

28.5

6.2

0.1

0.0
0.0
0.0
8.0

0.0
0.0
0.0

0.0
0.0
0.0
3.0

0.0
0.0

0.3 0.4
0.9 14
0.0 0.1
27.0

4.64 Warehouse Storage — Electricity power demand summary by component

Table 76 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Waiting Rooms.
Average W/m2 and Standard Deviation

Air Handling Units

Average W/m2 SD Average W/m2

Average 1.1 1.0
Maximum 2.1 2.5
Minimum 0.1 0.2
Sample Size 19.0

Cold Generators

1.2
6.1
0.1
8.0

Heat Rejection

Terminal Units

SD Average W/m2 SD Average W/m2 SD

1.2
7.1
0.0

1.6
4.7
0.1
4.0

2.2
5.7
0.1

0.3
0.8
0.1
19.0

0.0
0.0
0.0
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4.65 Workshop — Electricity power demand summary by component

Table 77 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Workshop.
Average W/m2 and Standard Deviation
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3 o b =
Average sD Average Average sD Average Average Average sD
W/m2 W/m2 W/m2 W/m2 W/m2 W/m2

Average 44.1 39.9 5.1 0.1 0.2 14 - 0.0 1.2
Maximum 108.8 100.3 24.5 0.4 0.7 4.8 - 0.0 3.8
Minimum 0.7 0.7 0.0 0.0 0.0 0.0 - 0.0 0.5
Sample Size 24.0 1.0 9.0 4.0 1.0 1.0

5 References
Knight | P — “Measured Energy Use and Power Demands in European HVAC Components”, CIBSE ASHRAE
Technical Symposium, Dublin, Ireland, 3-4 April 2014.

JomniY, v. Deventer J and Delsing J — “Comparing heat measurement accuracy of a new adaptive
algorithm with existing heat meters in accordance to the Swedish test standard”, 10'" International
Symposium on District Heating and Cooling, September 3 — 5, 2006.

Page 69 of 69



