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1 Introduction

This report presents the measured HVAC component and end use activity data obtained for Austria during
the iSERV project. This particular report presents the recorded energy use information by floor area and
HVAC components for each activity type within the iSERV system.

A separate report presents the energy use information by the floor area served only. The reports have been
separated for reasons of size and clarity, as well as due to the more controversial nature of the initial
benchmarks used for apportionment by activity, as reported in this document.

2 Overall 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
Austria as well as summarising the measured data from the more detailed parts of this report.

2.1 Overall HVYAC Components and Activities Summary
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Table 1 and Table 2 summarise the data collected for the HVAC Components and the iSERV Activity types
available in Austria. It can be seen that the HVAC components in this country service 34 total activity types
with areas ranging in size from 15 to 104,176 m?2. There were averages of 18, 9, 8 or 2 meters available for
each system analysed.

The most frequently encountered component type in this country was the Cold Generator.
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Table 1 — Overall Systems Summary for Austria showing numbers of components and meters associated with each activity type

Activity type

Bedroom
Catering: Bars
Catering: Eating/drinking area

Catering: Full Kitchen Preparing Hot

Meals

Catering: Kitchenette (small
appliances, fridge and sink)
Catering: Vending Machines
Cellular Office Area
Circulation area (corridors and
stairways)
Consulting/treatment room
Exhibition rooms, museum
Generic Checkin areas
Generic Ward

Hotel room

Hydrotherapy pool hall

IT: High Density IT Suite

IT: LAN Rooms

IT: Server Room

Laboratory

Lecture theatre

Library - reading room
Meeting Room

Open Plan Office Area
Reception

Recreational : Changing facilities
with showers

Recreational : Recreational Pool
Retail Warehouse Sales area -
electrical

Retail Warehouse Sales area -

Floor
Area / m2

274.66
434.39
2050.12
1566.34

73.56

16.1
104175.91
2032.76

11802.73
5600
3723.33
912.88
51889
170.81
1322
114.35
348.22
892.11
3559.5
29.69
3773.61
2800
1094.18
789.75

641.71
330.56

39354.22

t# of
spaces

N
ol—‘
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=
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Air
Handling
Units
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All-in-
One
Systems

Cold
Generators

o 00N B
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N

0L N ON

23

Heat
Generators

Heat Heat
Recovery Rejection
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Humidifiers

Pumps Terminal

10

22

16

Units

120

120

120

120

120
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Activity type Floor # of
Area / m2 spaces
general
Stage (theatres and event 1170
buildings) 1
Storage Area/Cupboard 1229 1
Teaching Areas 1559.05 1
Toilet 527.13 2
Unoccupied space 299.59 1
Waiting Rooms 15.69 1
Warehouse storage 569.85 1

Table 2 — Number of meters serving each activity

Activity type

Bedroom

Catering: Bars

Catering: Eating/drinking area

Catering: Full Kitchen Preparing Hot Meals
Catering: Kitchenette (small appliances, fridge and sink)
Catering: Vending Machines

Cellular Office Area

Circulation area (corridors and stairways)
Consulting/treatment room

Exhibition rooms, museum

Generic Checkin areas

Generic Ward

Hotel room

Hydrotherapy pool hall

IT: High Density IT Suite

IT: LAN Rooms

IT: Server Room

Laboratory

Lecture theatre

Library - reading room

Meeting Room

Air
Handling
Units

Coolth
12
11

40
1

52

27

34

16

16

15

All-in- Cold
One Generators
Systems
2
3
4
3
4
1
4
Electricity Heat
1
9 2
12 1
17 16
5 1
1
49 20
3
9
1
14 7
7 2
21 21
6 6
4 1
3
14 12
6
6 10
1
13 1

Heat Heat Heat
Generators Recovery Rejection
1
2

Heat & Coolth

iISERV

/\
Humidifiers Pumps Terminal
Units
6
2
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Activity type Coolth Electricity Heat Heat & Coolth
Open Plan Office Area 3 1
Reception 3
Recreational : Changing facilities with showers 8 2
Recreational : Recreational Pool 11 5 1 1
Retail Warehouse Sales area - electrical 1
Retail Warehouse Sales area - general 23 35 20
Stage (theatres and event buildings) 1
Storage Area/Cupboard 15
Teaching Areas 8 2
Toilet 15
Unoccupied space 8 2
Waiting Rooms 1
Warehouse storage 8 2

2.2 Summary by Activity type of measured Electrical Power Demands

This summary section contains 34 tables, one for each activity type for which we have data, summarising the range of electrical power demands found
across all the HVAC sub-component types monitored in iSERV.

The main observations from all these tables are:

e 31 activities had measured data
e Of these activities 21 had a sufficient number of metered samples to obtain reasonably accurate benchmarks from (at least 2 samples).
e The measured electrical power demand for Server Rooms is highest

A summary of the average maximum power demand benchmarks is shown in Table 3. Values in brackets indicate the standard deviation found from this
average maximum. This data can be used to estimate the likely power demand to be to be incurred by the HYAC component while servicing this type of
activity in this country. The more detailed tables also show the annual average and minimum power demands found for this equipment. Zero figures are
excluded from the minima i.e. the minima show how little power might be drawn by energised equipment.

The first column shows the section number in which these benchmarks can be found. Benchmarks in red are considered to have too few samples or too
short a measurement period to be reliable.
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Table 3 — Benchmarks for measured Average and Standard Deviation Power Demands in W/m? Summary by HVAC Component and Activity Type for Austria
Activity type Section Sample Size  Air Handling Units Cold Generators Heat Generators Heat Pumps
reference Rejection
Bedroom 2.2.1 1 0.00 (0.00) 9.29 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Catering: Bars 222 2 0.00 (0.00) 0.66 (0.06) 1.56 (0.31) 0.50 (0.00) 141.30 (0.00)
Catering: Eating/drinking area 2.2.3 3 6.86 (3.86) 12.24 (12.68) 1.44 (0.00) 0.60 (0.00) 0.00 (0.00)
Catering: Full Kitchen Preparing Hot 2.2.4 2 84.53 (69.51) 144.81 (205.57) 1.43 (0.00) 2.67 (0.00) 0.00 (0.00)
Meals
Catering: Kitchenette (small 2.2.5 1 0.00 (0.00) 599.32 (0.00) 1.62 (0.41) 0.00 (0.00) 35.31 (0.00)
appliances, fridge and sink)
Catering: Vending Machines 2.2.6 1 3.11  (0.00) 0.49 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Cellular Office Area 2.2.7 10 1.52 (1.75) 76.10 (325.78) 1.56 (0.31) 0.20 (0.25) 5.24 (13.27)
Circulation area (corridors and 2.2.8 3 0.70 (0.90) 2.93 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
stairways)
Consulting/treatment room 2.2.9 5 0.00 (0.00) 10.21 (2.99) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Exhibition rooms, museum 2.2.10 1 0.54  (0.00) 0.19  (0.00) 0.00 (0.00) 0.03 (0.00) 0.18 (0.22)
Generic Checkin areas 2.2.11 1 1.58 (0.00) 66.81 (106.69) 1.44 (0.00) 0.24 (0.31) 0.23 (0.19)
Generic Ward 0 2 7.05 (5.06) 8.85 (9.28) 2228.37 (3847.70) 0.00 (0.00) 35.32  (0.00)
Hotel room 2.2.13 17 0.00 (0.00) 62.33 (1.84) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
IT: LAN Rooms 2.2.14 2 0.00 (0.00) 516.32 (507.93) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
IT: Server Room 2.2.15 2 3.74  (2.69) 16296.07 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
(39437.91)
Laboratory 2.2.16 7 0.00 (0.00) 40.90 (43.94) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Lecture theatre 2.2.17 3 5.13  (7.03) 2.82  (0.00) 0.29 (0.00) 0.00 (0.00) 0.00 (0.00)
Library - reading room 2.2.18 1 0.00 (0.00) 14.53  (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Meeting Room 2.2.19 5 3.56 (3.39) 234.13 (632.20) 1.62 (0.41) 0.03 (0.00) 5.24 (13.27)
Open Plan Office Area 2.2.20 2 0.42 (0.29) 0.00 (0.00) 0.29 (0.00) 0.00 (0.00) 0.00 (0.00)
Reception 2.2.21 2 2.14  (0.00) 538 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Recreational : Recreational Pool 2.2.22 1 0.00 (0.00) 0.00 (0.00) 29.53  (0.00) 0.00 (0.00) 0.00 (0.00)
Retail Warehouse Sales area - 2.2.23 1 0.00 (0.00) 1649.90 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
electrical
Retail Warehouse Sales area - 0 23 0.00 (0.00) 44.20 (2.31) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
general
Stage (theatres and event buildings) 2.2.25 1 0.05 (0.00) 1.24  (0.00) 0.00 (0.00) 0.02 (0.00) 0.23 (0.19)
Storage Area/Cupboard 2.2.26 3 0.00 (0.00) 459 (0.24) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Teaching Areas 2.2.27 4 0.00 (0.00) 1.84 (0.29) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Toilet 0 3 0.00 (0.00) 6.88 (0.36) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
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Activity type Section Sample Size  Air Handling Units Cold Generators
reference

Unoccupied space 2.2.29 4 0.00 (0.00) 0.92 (0.15)

Waiting Rooms 2.2.30 1 0.00 (0.00) 19.36  (0.00)

Warehouse storage 2.2.31 4 0.00 (0.00) 0.92 (0.15)

Heat Generators

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

iSERV
—

Heat
Rejection
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

Pumps

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

Figure 1: Measured Overall Power Demand in W/m2 by HVAC Component type for selected activity types. Summary for Austria (max SD: 325.78; min sample size: 10)

Measured Overall Power Demand in W/m? Summary for Austria

Air Handling Units Cold Generators Heat Generators Heat Rejection Pumps
System Type

M Cellular Office Area W Hotel room O Retail Warehouse Sales area - general
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2.2.1 Bedroom - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 4 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Bedroom for
Austria

Parameter Cold Generators
Average (Standard Deviation) 9.29 (0.00)
Maximum (Standard Deviation) 42.70 (0.00)

Minimum (Standard Deviation) 0.08 (0.00)
Sample Size (number) 1

2.2.2 Catering: Bars - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 5 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Bars for
Austria

Parameter Cold Generators Heat Generators Heat Rejection Pumps

Average (Standard Deviation) 0.66 (0.06) 1.56 (0.31) 0.50 (0.00) 141.30 (0.00)
Maximum (Standard Deviation) 124.24 (1.45) 19.16  (18.83) 327.78 (0.00) 1256.05 (0.00)
Minimum (Standard Deviation) 0.00 (0.00) 0.01 (0.01) 0.01 (0.00) 20.51 (0.00)
Sample Size (number) 2 3 1 1

2.2.3 Catering: Eating/drinking area - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 6 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering:
Eating/drinking area for Austria

Parameter Air Handling Units Cold Generators  Heat Generators Heat Rejection
Average (Standard Deviation) 6.86 (3.86) 12.24 (12.68) 1.44 (0.00) 0.60 (0.00)
Maximum (Standard Deviation) 3583.34 (3091.73) 105.23 (65.34) 6.77 (0.00) 395.99 (0.00)
Minimum (Standard Deviation) 0.02 (0.04) 0.01 (0.01) 0.00 (0.00) 0.01 (0.00)
Sample Size (number) 3 8 1 1

2.2.4 Catering: Full Kitchen Preparing Hot Meals - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 7 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Full
Kitchen Preparing Hot Meals for Austria

Parameter Air Handling Units Cold Generators Heat Generators Heat Rejection
Average (Standard Deviation) 84.53 (69.51) 144.81 (205.57) 1.43  (0.00) 2.67 (0.00)
Maximum (Standard Deviation) 39571.33  (55685.28) 1197.21 (1321.50) 6.77 (0.00) 1762.11  (0.00)
Minimum (Standard Deviation) 0.54 (0.72) 0.11 (0.10) 0.00 (0.00) 0.07 (0.00)

Sample Size (number) 2 6 1 1
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2.2.5 Catering: Kitchenette - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 8 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering:
Kitchenette for Austria

Parameter Cold Generators Heat Generators Pumps

Average (Standard Deviation) 599.32 (0.00) 1.62 (0.41) 35.31 (0.00)
Maximum (Standard Deviation) 3768.68 (0.00) 25.35 (21.89) 313.91 (0.00)
Minimum (Standard Deviation) 5.19 (0.00) 0.01 (0.01) 5.13 (0.00)
Sample Size (number) 1 2 1

2.2.6 Catering: Vending Machines - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 9 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Catering: Vending
Machines for Austria

Parameter Air Handling Units  Cold Generators
Average (Standard Deviation) 3.11 (0.00) 0.49 (0.00)
Maximum (Standard Deviation) 17.24 (0.00) 2.74 (0.00)
Minimum (Standard Deviation) 0.09 (0.00) 0.01 (0.00)
Sample Size (number) 1 1

2.2.7 Cellular Office Area - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 10 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Cellular Office
Area by component for Austria

Parameter Air Handling  Cold Heat Heat Pumps
Units Generators Generators Rejection

Average (Standard Deviation) 1.52 76.10 1.56 0.20 5.24
(2.75) (325.78) (0.31) (0.25) (13.27)

Maximum (Standard Deviation) 81.40 484.90 19.16 123.67 60.73
(123.24) (2048.69) (18.83) (172.86) (112.61)

Minimum (Standard Deviation) 0.02 1.18 0.01 0.00 0.73
(0.02) (3.30) (0.01) (0.01) (1.94)

Sample Size (number) 5 26 3 2 7

2.2.8 Circulation area - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 11 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for for Austria

Parameter Air Handling Units Cold Generators
Average (Standard Deviation) 0.70 (0.90) 293 (0.00)
Maximum (Standard Deviation) 44.93 (60.27) 7.48 (0.00)
Minimum (Standard Deviation) 0.01 (0.01) 0.03 (0.00)
Sample Size (number) 3 1
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2.2.9 Consulting/treatment room - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 12 - Measured Overall Power Demands in W/m? Summary by HVAC Component Type for
Consulting/treatment room for Austria

Parameter Cold Generators
Average (Standard Deviation) 10.21  (2.99)
Maximum (Standard Deviation) 44.45 (20.85)
Minimum (Standard Deviation) 0.68 (0.30)
Sample Size (number) 5

2.2.10 Exhibition rooms, museum - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 13 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Exhibition rooms,
museum for Austria

Parameter Air Handling Units Cold Generators Heat Rejection Pumps

Average (Standard Deviation) 0.54 (0.00) 0.19 (0.00) 0.03 (0.00) 0.18 (0.22)
Maximum (Standard Deviation) 43.94 (0.00) 15.55 (0.00) 2.75 (0.00) 15.02 (18.22)
Minimum (Standard Deviation) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Sample Size (number) 1 2 1 6

2.2.11 Generic Check in areas - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 14 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Generic Check in
areas for Austria

Parameter Air Handling Units Cold Generators Heat Generators Heat Rejection Pumps
Average (Standard Deviation) 1.58 66.81 1.44 0.24 0.23
(0.00) (106.69) (0.00) (0.312) (0.19)
Maximum (Standard Deviation) 128.31 521.54 6.77 151.15 18.53
(0.00) (713.84) (0.00) (211.27) (15.76)
Minimum (Standard Deviation) 0.01 0.06 0.00 0.01 0.00
(0.00) (0.07) (0.00) (0.01) (0.00)
Sample Size (number) 1 7 1 2 6
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2.2.12 Generic Ward - power demand summary by component
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The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 15 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Generic Ward for

Austria

Parameter

Average (Standard Deviation)
Maximum (Standard Deviation)
Minimum (Standard Deviation)

Sample Size (number)

Air Cold
Handling Generators
Units

7.05 8.85

(5.06) (9.28)
23.17 37.53
(5.63) (44.58)
0.10 0.09

(0.00) (0.07)

2 2

Heat
Generators

2228.37

(3847.70)
6322.11

(10763.07)
115.78

(200.44)

3

2.2.13 Hotel room - power demand summary by component

Pumps

35.32
(0.00)
314.01
(0.00)
5.13
(0.00)

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 16 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Hotel room for

Austria

Parameter

Average (Standard Deviation)
Maximum (Standard Deviation)
Minimum (Standard Deviation)
Sample Size (number)

Cold Generators
62.33
437.87
0.03

2

(1.84)
(15.59)
(0.00)

2.2.14 IT: LAN Rooms - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 17 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for IT: LAN Rooms by

component for Austria

Parameter

Average (Standard Deviation)
Maximum (Standard Deviation)
Minimum (Standard Deviation)
Sample Size (number)

Cold Generators
516.32

2276.44

8.56

2

(507.93)

(0.82)

(2469.61)

2.2.15 IT: Server Room - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 18 — Measured Overall Power Demands in W/m?2 Summary by HVAC Component Type for IT: Server Room

for Austria

Parameter

Average (Standard Deviation)
Maximum (Standard Deviation)
Minimum (Standard Deviation)
Sample Size (number)

Air Handling Units
3.74
12.30
0.06

2

(2.69)
(2.98)
(0.00)

Cold Generators

16296.07

(39437.91)

102038.26  (248207.74)

151.28
6

(336.86)
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2.2.16 Laboratory - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 19 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Laboratory for
Austria

Parameter Cold Generators
Average (Standard Deviation) 40.90 (43.94)
Maximum (Standard Deviation) 137.67 (87.34)

Minimum (Standard Deviation) 5.21 (8.54)
Sample Size (number) 6

2.2.17 Lecture theatre- power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 20 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Lecture theatre
for Austria

Parameter Air Handling Units Cold Generators Heat Generators
Average (Standard Deviation) 5.13 (7.03) 2.82 (0.00) 0.29 (0.00)
Maximum (Standard Deviation) 13.33  (17.75) 7.20 (0.00) 0.29 (0.00)
Minimum (Standard Deviation) 0.42 (0.25) 0.03 (0.00) 0.29 (0.00)
Sample Size (number) 3 1 1

2.2.18 Library —reading room - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 21 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Library — reading
room for Austria

Parameter Cold Generators
Average (Standard Deviation) 14.53 (0.00)
Maximum (Standard Deviation) 66.79 (0.00)
Minimum (Standard Deviation) 0.13  (0.00)
Sample Size (number) 1

2.2.19 Meeting Room —reading room - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 22 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Meeting Room for
Austria

Parameter Air Cold Heat Heat Pumps
Handling Generators Generators Rejection
Units
Average (Standard Deviation) 3.56 234.13 1.62 0.03 5.24
(3.39) (632.20) (0.41) (0.00) (13.27)
Maximum (Standard Deviation) 34.96 1444.90 25.36 2.32 60.74
(32.81) (3984.72) (21.88) (0.00) (112.60)
Minimum (Standard Deviation) 0.05 5.38 0.01 0.00 0.73
(0.04) (10.33) (0.01) (0.00) (1.94)
Sample Size (number) 3 8 2 1 7
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2.2.20 Open Plan Office Area - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 23 — Measured Overall Power Demands in W/m?2 Summary by HVAC Component Type for Open Plan Office
Area for Austria

Parameter Air Handling Units Heat Generators
Average (Standard Deviation) 0.42 (0.29) 0.29 (0.00)
Maximum (Standard Deviation) 1.19 (0.46) 0.29 (0.00)
Minimum (Standard Deviation) 0.22 (0.00) 0.29 (0.00)
Sample Size (number) 2 1

2.2.21 Reception - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 24 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for reception for
Austria

Parameter Air Handling Units Cold Generators
Average (Standard Deviation) 2.14 (0.00) 5.38 (0.00)
Maximum (Standard Deviation) 1263.12 (0.00) 27.60 (0.00)
Minimum (Standard Deviation) 0.00 (0.00) 0.00 (0.00)
Sample Size (number) 2 1

2.2.22 Recreational: Recreational Pool - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 25 - Measured Overall Power Demands in W/m? Summary by HVAC Component Type for
Recreational: Recreational Pool for Austria

Parameter Heat Generators
Average (Standard Deviation) 29.53 (0.00)
Maximum (Standard Deviation) 139.32  (0.00)
Minimum (Standard Deviation) 0.08 (0.00)
Sample Size (number) 1

2.2.23 Retail Warehouse Sales area - electrical - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 26 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Retail:
Warehouse Sales area - electrical for Austria

Parameter Cold Generators
Average (Standard Deviation) 1649.90 (0.00)
Maximum (Standard Deviation) 10374.97 (0.00)
Minimum (Standard Deviation) 14.28 (0.00)
Sample Size (number) 1
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2.2.24 Retail Warehouse Sales area - general - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 27 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Retail:
Warehouse Sales area — general for Austria

Parameter Cold Generators
Average (Standard Deviation) 4420 (2.31)
Maximum (Standard Deviation) 171.89 (16.77)
Minimum (Standard Deviation) 0.25 (0.03)
Sample Size (number) 3

2.2.25 Stage - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 28 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Stage for
Austria
Parameter Air Handling Units Cold Generators Heat Rejection Pumps
Average (Standard Deviation) 0.05 (0.00) 1.24 (0.00) 0.02 (0.00) 0.23 (0.19)
Maximum (Standard Deviation) 4.28 (0.00) 100.51 (0.00) 1.28 (0.00) 18.53 (15.76)
Minimum (Standard Deviation) 0.00 (0.00) 0.01 (0.00) 0.00 (0.00) 0.00 (0.00)
Sample Size (number) 1 2 1 6

2.2.26 Storage Area/Cupboard - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 29 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Storage
Area/Cupboard- Electricity Power Demand summary by component for Austria

Parameter Cold Generators
Average (Standard Deviation) 4.59 (0.24)
Maximum (Standard Deviation) 17.84 (1.74)
Minimum (Standard Deviation) 0.03  (0.00)
Sample Size (number) 3

2.2.27 Teaching Areas - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 30 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Teaching
Areas for Austria

Parameter Cold Generators
Average (Standard Deviation) 1.84 (0.29)
Maximum (Standard Deviation) 7.84 (3.67)
Minimum (Standard Deviation) 0.17 (0.00)
Sample Size (number) 4
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2.2.28 Toilet - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 31 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Toilet for
Austria
Parameter Cold Generators

Average (Standard Deviation) 6.88 (0.36)
Maximum (Standard Deviation) 26.75 (2.61)
Minimum (Standard Deviation) 0.04 (0.01)
Sample Size (number) 3

2.2.29 Unoccupied space — power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 32 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Unoccupied space
for Austria

Parameter Cold Generators
Average (Standard Deviation) 0.92 (0.15)
Maximum (Standard Deviation) 3.92 (1.84)
Minimum (Standard Deviation) 0.08 (0.00)
Sample Size (number) 4

2.2.30 Waiting Rooms — power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 33 — Measured Overall Power Demands in W/m? Summary by HVAC Component Type for Waiting
Rooms for Austria

Parameter Cold Generators
Average (Standard Deviation) 19.36 (0.00)
Maximum (Standard Deviation) 88.95 (0.00)
Minimum (Standard Deviation) 0.18 (0.00)
Sample Size (number) 1

2.2.31 Warehouse storage - power demand summary by component

The table shows the average, maximum and minimum power demands found from the data for this
activity type for the overall component type shown in each column.

Table 34 — Measured Overall Power Demands in W/m?2 Summary by HVAC Component Type for Warehouse
storage for Austria

Parameter Cold Generators
Average (Standard Deviation) 0.92 (0.15)
Maximum (Standard Deviation) 3.92 (1.84)
Minimum (Standard Deviation) 0.08 (0.00)
Sample Size (number) 4

Page 19 of 34



iISERV
ISERV Measured Data Analysis — Austria —

2.3 Summary of measured annual energy use by HVAC Component type
servicing a given activity
This summary section contains 5 tables, one for each activity type for which we have data, summarising

the range of electrical annual energy consumption per m? found across all the HVAC sub-component
types monitored in iSERV.

The main observations from all these tables are:

e 16 activities had measured data

e Of these activities 11 had a sufficient number of metered samples to obtain reasonably accurate
benchmarks from (at least 2 samples)

e The measured annual energy use for Server Rooms is highest

A summary of the measured average annual energy use benchmarks by activity type and HVAC
component type is shown in Table 35. 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 the HVAC
component while servicing this type of activity in this Austria. The more detailed tables also show the
annual maximum and minimum annual energy use ranges found for this equipment.

Benchmarks in red are considered to have too few samples or too short a measurement period to be
reliable.
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Table 35 — Benchmarks for measured Average and Standard Deviation Annual Energy Use in kWh/m2 Summary by HVAC Component and Activity Type for Austria

Activity type

Catering: Bars

Catering: Eating/drinking area
Catering: Full Kitchen Preparing Hot
Meals

Catering: Kitchenette (small
appliances, fridge and sink)

Cellular Office Area

Circulation area (corridors and
stairways)

Exhibition rooms, museum

Generic Checkin areas

Generic Ward

Hotel room

IT: Server Room

Lecture theatre

Meeting Room

Open Plan Office Area

Recreational : Recreational Pool
Stage (theatres and event buildings)

Sample Size

w

R RN W N

Air Handling Units

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
3.78  (1.58)
1.54 (0.82)
3.18  (0.00)
9.29  (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
494 (5.93)
527 (0.00)
1.90 (2.28)
0.00 (0.00)
031  (0.00)

Cold Generators

6.07 (0.15)
6.71 (0.16)
84.10 (63.18)
0.00  (0.00)
29.85 (19.33)
0.00  (0.00)
1.13  (0.00)
29.10  (35.94)
0.00  (0.00)
2112 (0.00)
2119.02  (1131.95)
0.00  (0.00)
20.24  (29.43)
0.00  (0.00)
0.00  (0.00)
7.28  (0.00)

Heat Generators

11.46  (4.20)
14.44  (0.00)
14.44  (0.00)
8.49  (0.00)
11.47  (4.20)
0.00 (0.00)
0.00 (0.00)
14.44  (0.00)
36.23  (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
8.49  (0.00)
0.00 (0.00)
297.07  (0.00)
0.00 (0.00)

Heat Rejection

4.53 (0.00)
5.47 (0.00)
24.36 (0.00)
0.00 (0.00)
1.75 (2.33)
0.00 (0.00)
0.20 (0.00)
214  (2.85)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
0.17 (0.00)
0.00 (0.00)
0.00 (0.00)
0.09 (0.00)

Pumps

402.44  (0.00)
0.00 (0.00)
0.00 (0.00)
100.60  (0.00)
15.52 (37.53)
0.00 (0.00)
1.09 (1.32)
1.34 (1.14)
100.61  (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
15.52 (37.53)
0.00 (0.00)
0.00 (0.00)
1.34 (1.14)

Page 21 of 34



iSERV
—

iSERV Measured Data Analysis — Austria

Figure 2: Measured Overall Annual Energy Use in kWh/m2 by HVAC Component type for selected activity types. Summary for Austria (max SD: 37.53; min sample size:
5)
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2.3.1 Activity types — annual energy use/m? summary by Air Handling Unit sub-components
The table shows the average and standard deviation annual energy use found from the data for all
activity types for the Air Handling Unit sub-component type shown in each column.

These figures include directly measured energy use and energy use apportioned by initial benchmarks
from metered data serving more than one component.

Table 36 — Overall Data Summary by Air Handling Unit sub-component types. Average and Standard Deviation
Annual kWh/m?2 in Austria

Activity type Supply and extract with heating and cooling Supply only
variants, etc

Cellular Office Area 2.89 (0.52) 5.55 (0.00)
Circulation area (corridors and stairways) 0.96 (0.00) 2.12 (0.00)
Exhibition rooms, museum 3.18 (0.00) 0.00 (0.00)
Generic Checkin areas 9.29 (0.00) 0.00 (0.00)
Lecture theatre 494 (5.93) 0.00 (0.00)
Meeting Room 5.27 (0.00) 0.00 (0.00)
Open Plan Office Area 190 (2.28) 0.00 (0.00)
Stage (theatres and event buildings) 0.31 (0.00) 0.00 (0.00)

Table 36 provides the range of annual energy consumptions found in different Air Handling Unit
Component sub-types servicing the activities shown in buildings across Austria. Having reference to the
activities serviced enables estimation of the likely range of annual energy consumptions to be found in
buildings composed of multiple activities.

2.3.2 Activity types — annual energy use/m? summary by Cold Generator sub-components
The table shows the average and standard deviation annual energy use found from the data for all
activity types for the Cold Generator sub-component type shown in each column.

These figures include directly measured energy use and energy use apportioned by initial benchmarks
from metered data serving more than one component.

Table 37 — Overall Data Summary by Cold Generator sub-component types. Average and Standard Deviation
Annual kWh/m?2 in Austria

Activity Name Direct evaporative Reciprocating Liquid Screw Liquid Chillers
cooler Chillers
Catering: Bars 0.00 (0.00) 0.00 (0.00) 6.07 (0.15)
Catering: Eating/drinking area 0.00 (0.00) 0.00 (0.00) 6.71 (0.16)
Catering: Full Kitchen Preparing Hot 0.00 (0.00) 0.00 (0.00) 84.10 (63.18)
Meals
Cellular Office Area 41.15 (13.81) 3.02 (0.00) 17.82 (13.39)
Exhibition rooms, museum 0.00 (0.00) 1.13 (0.00) 0.00 (0.00)
Generic Checkin areas 0.00 (0.00) 3.87 (0.00) 41.71 (38.95)
Hotel room 0.00 (0.00) 0.00 (0.00) 21.12  (0.00)
IT: Server Room 2119.02 (1131.95) 0.00 (0.00) 0.00 (0.00)
Meeting Room 54.23 (0.00) 3.25 (0.00) 0.00 (0.00)
Stage (theatres and event buildings) 0.00 (0.00) 7.28 (0.00) 0.00 (0.00)

Table 37 provides the range of annual energy consumptions found in different Cold Generator
Component sub-types servicing the activities shown in buildings across Austria. Having reference to the
activities serviced enables estimation of the likely range of annual energy consumptions to be found in
buildings composed of multiple activities.
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2.3.3 Activity types — annual energy use/m? summary by Heat Generator sub-components
The table shows the average and standard deviation annual energy use found from the data for all

activity types for the Heat Generator sub-component type shown in each column.

These figures include directly measured energy use and energy use apportioned by initial benchmarks
from metered data serving more than one component.

Table 38 — Overall Data Summary by Heat Generator sub-component types. Average and Standard Deviation
Annual kWh/m?2 in Austria

Activity Name Ground Source Water Source Heat Pump (WSHP)
Heat Pump
(GSHP)
Catering: Bars 14.44 (0.00) 8.49 (0.00)
Catering: Eating/drinking area 14.44  (0.00) 0.00 (0.00)
Catering: Full Kitchen Preparing Hot Meals 14.44 (0.00) 0.00 (0.00)
Catering: Kitchenette (small appliances, fridge and sink)  0.00 (0.00) 8.49 (0.00)
Cellular Office Area 14.44 (0.00) 8.49 (0.00)
Generic Checkin areas 14.44 (0.00) 0.00 (0.00)
Generic Ward 0.00 (0.00) 36.23 (0.00)
Meeting Room 0.00 (0.00) 8.49 (0.00)
Recreational : Recreational Pool 297.07 (0.00) 0.00 (0.00)

Table 38 provides the range of annual energy consumptions found in different Heat Generator
Component sub-types servicing the activities shown in buildings across Austria. Having reference to the
activities serviced enables estimation of the likely range of annual energy consumptions to be found in
buildings composed of multiple activities.

2.3.4 Activity types — annual energy use/m? summary by Heat Rejection sub-components
The table shows the average and standard deviation annual energy use found from the data for all
activity types for the Heat Rejection sub-component type shown in each column.

These figures include directly measured energy use and energy use apportioned by initial benchmarks
from metered data serving more than one component.

Table 39 — Overall Data Summary by Heat Rejection sub-component types. Average and Standard Deviation
Annual kWh/m? in Austria

Activity Name Forced air Open Circuit Cooling Towers
condensers

Catering: Bars 0.00 (0.00) 4.53 (0.00)

Catering: Eating/drinking area 0.00 (0.00) 5.47  (0.00)

Catering: Full Kitchen Preparing Hot Meals 0.00 (0.00) 24.36  (0.00)

Cellular Office Area 0.10 (0.00) 3.40 (0.00)

Exhibition rooms, museum 0.20 (0.00) 0.00 (0.00)

Generic Checkin areas 0.13 (0.00) 4.15 (0.00)

Meeting Room 0.17 (0.00) 0.00 (0.00)

Stage (theatres and event buildings) 0.09 (0.00) 0.00 (0.00)

Table 39 provides the range of annual energy consumptions found in different Heat Rejection Component
sub-types servicing the activities shown in buildings across Austria. Having reference to the activities
serviced enables estimation of the likely range of annual energy consumptions to be found in buildings
composed of multiple activities.
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2.3.5 Activity types — annual energy use/m? summary by Pump sub-components
The table shows the average and standard deviation annual energy use found from the data for all
activity types for the Pump sub-component type shown in each column.

These figures include directly measured energy use and energy use apportioned by initial benchmarks
from metered data serving more than one component.

Table 40 — Overall Data Summary by Pump sub-component types. Average and Standard Deviation Annual
kWh/m? in Austria

Activity Name Chilled water primary Chilled water secondary pumps  Condenser water pumps
pumps

Catering: Bars 402.44 (0.00) 0.00 (0.00) 0.00 (0.00)

Catering: Kitchenette 100.60 (0.00) 0.00 (0.00) 0.00 (0.00)

(small appliances, fridge

and sink)

Cellular Office Area 33.78 (57.87) 0.87 (0.00) 2.79 (0.00)

Exhibition rooms, museum 0.14 (0.00) 0.33 (0.00) 2.79 (0.00)

Generic Checkin areas 0.37 (0.00) 0.87 (0.00) 2.79 (0.00)

Generic Ward 100.61  (0.00) 0.00 (0.00) 0.00 (0.00)

Meeting Room 33.78 (57.87) 0.87 (0.00) 2.79  (0.00)

Stage (theatres and event 0.37 (0.00) 0.87 (0.00) 2.79 (0.00)

buildings)

Table 40 provides the range of annual energy consumptions found in different Pump Component sub-
types servicing the activities shown in buildings across Austria. Having reference to the activities serviced
enables estimation of the likely range of annual energy consumptions to be found in buildings composed
of multiple activities.
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2.4 Summary of measured monthly energy use by HVAC Sub-component type
servicing a given activity
The tables in this section provide the ranges of average and standard deviation monthly energy

consumptions found in different HVAC sub-component types servicing the noted end use activity across
Austria.

Whilst this data has the same caveats as for the annual data in section 2.3, what it does illustrate is how
the consumption of each sub-component varies with the month of the year. From this information it can
be seen that the energy consumption of the Cold Generators rise up to the summer and falls then down
again. The most intensive consumption occurs in the months May to July. For Heat Generators it can be
seen that the energy consumption rise up to the winter. The most intensive consumption occurs in the
months December to February.
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2.4.1 Activity types — monthly energy use/m? summary by Air Handling Units — Extract only

This table shows themeasured ranges of monthly energy use recorded for this sub-aomponent type.
Table 41—Vieasured averagemonthly energy consumption (standard deviation) in WAVh/? by Air Handling Uniits - Extract only servicing the given adtivity for Austria

AdtivityName lvary Februay Mach  Apil Viy June July  Augst Septamber Ocdober  Novarber Decamber

GlengEatng/dinkingarea 493 437 506 830 881 000 000 000 9% 717 791 376
(000) (000 (O(D) (OCD) (000 (000 (000 (000 (0 CD) (000 (0.00) (000)

Reception 116 103 207 000 000 0 169 186 083

(©0o0)  (0.00) (OCD) (O(D) (000) (000) (000) (000) (0 (I)) (000) (000) (000)

2.4.2 Activity types — monthly energy use/m? summary by Air Handling Units — Supply and extract with heating and cooling variants

This table shows themeasured ranges of monthly energy use recorded for thiis sub-component type.
Table 42—Vieasured averagemonthly energy consumption (standard deviation) in W2 by Air Handling Uniits - Supply and extract with heating and aooling variants sesvidng the given activity for Austria

ActivityNeme Amal Jauay Foay Math Apil My Jue  Juy Agst  Septarber Ocober Novamber  Decamber
Gitering Eating/drinkingarea 000 000 00 000 0 0 028 232 2060 10 00 00 000
(000 (000) (000)  (000) (o 00) (000 (000 (000) (000  (000) (0 00) (000) (0 00)
Gitering Full KitchenPreparingHotMissls 000 000 000 00 00 407 3411 3036 1601 000
000 (000) (000  (000) (o. ) (000 (000 (000) (000)  (000) (o. ) (000) (o. )
Catering: VendingViachines 00 000 00 00 0W 0W 03 30 26/ 141 00 0w 000
(000 (000) (000) (000) (000) (000) (000) (000)  (000)  (000) (000  (000) (0.00)
CGelubarOffice Area 313 019 015 015 025 068 04 0% 074 047 014 015 015
(057 (015 (011) (009 (011) (085 (050 (0%0) (085  (027) 006 (011 (016)
Grabtionarea (omdorsandstiaigys) 101 011 009 009 008 008 010 045 042 02 08 0m 010
00) (000 (00) (001) (00 (001) (02 (059 (047  (017) 000 (000) (000)
Béibition roas, musaum 33 008 005 007 028 112 082 04 010 033 011 007 003
05) () (00 (00 (018 (111) (08%) (00) (M) (00 0m) (000 (000)
GenericChedkinareas 976 02 016 021 08L 327 239 129 030 0% 031 02 0m
(157 (000) (007 (005) (052 (325 (251) (001) (009  (0O1) 008  (000) (0.00)
GenericWard 00 000 00 000 0 0 0% 431 3/ 17 0 00 000
000 (000) (000) (000) (000) (000) (023) (137) (115  (027) 000  (000) (0.00)
IT: ServerRoom 00 000 0 000 0W 0W 030 229 201 093 0 00 000
(000 (000) (000 (000) (000 (000 (012) (073) (06)  (014) 000 (000) (000)
Lecure theatre 460 0% 026 048 035 036 052 239 216 100 039 052 050
460) (067) (046) (060) (041) (042 (043) (363) (311) (125 047) (065) (061)
VietingRooam 55 013 009 012 046 185 08/ 1% 140 088 018 012 005
(089 (00 (00) (003) (029 (184 (100) (141) (149  (041) 004 (00 (000)
QpenPEnOffice Area 181 021 010 019 013 014 02 0L 04 oI 015 020 0.19
(177 (026 (018 (023 (016 (016 (014 (013 (017 (O 018 (025 (024)
Stage (theatres and event buildings) 033 00l 00l 00l 0O 011 008 004 00l 0GB 00L 001 000
005 (000) (000) (000) (002 (011) (008) (000)  (000)  (000) 000 (000) (000)

Page270f 34



ISERVIViensured Data Arclysis—Ausiria i 7

2.4.3 Activity types — monthly energy use/m? summary by Air Handling Units — Supply only
This table shows themeasured ranges of monthly energy use recorded for this sub-component type.

Table 43 —Vieasured average maonthly energy consunption (standard deviation) in WVh/i? by Air Handling Units - Supply only servicing the given activity for Austria

ActivityName Amal Jnuay Feay Mach Axil My June Juy  August Septamber Ociober Novarber Decarber

(aterng: Eating/drinkingarea 000 493 437 50 830 3881 00 000 000 92 117 /91 3./6
(000) (000) (000 (000) (0O0) (000) (0O0) (0O0) (0O0) (00O (000  (000) (000)

Gterng: Rull KitchenPreparngHotiVieals 000 7248 ©4.9 /420 1206 195% 00 000 000 13614 10645 11638 5530
(0o0) (000) (00 (000) (0O0) (000) (00Q0) (0CO) (0CO) (000 (000  (000) (000)

Cellular Office Area 571 060 04/ 045 04 041 048 08 046 042 033 035 051
(009 (000 (©03) (001) (004 (002 (011 (000 (00 (000 (000  (000) (000)
Gralationarea (omdorsandstavays) 21/ 023 013 01/ 0l 0l 018 030 01/ 0l6 013 013 019

0 (©o) (©01) (00 (02 (01 (O04 (000 (000 (000) (000  (000) (000)
Reaeption 0 116 138 119 1% 20/ 000 00 000 218 !
(000 (000) (000 (000) (0O0) (000) (00C0) (0C0) (0CO) (00O (000  (000) (000)

2.4.4 Activity types — monthly energy use/m? summary by Cold Generators — Direct evaporative cooler

This table shows themeasured ranges of monthly energy use recorded for this sub-aamponent type.
Table 44—Vieasured average monthly energy consumption (standard deviation) in RVhy/im? by Cold Generattors—Direct evaporative servidng the given activity for Austria

AdtivityName Amal Jauay Fenay Mach Axil My  Jue  Juy  Augst Septamber Ocdober Novarber Decamber

Glerng Eating/drinkingarea 6072 138 193 521 653 774 7% 7% 955 545 33 118 063
(2641) (075 (089) 92 (B2 A2 (@65 (M @39 (2 (174) (055 029

Gellular Office Area 3653 431 441 5482 574 639 20 12 15 2@ 271 316 377

(444 (1720 (195 (255 (28) (343 @462 (071) (0200 (O 056 (0% (145)
IT: LANRoams 000 000 000 000 000 000 48/ 000 00 00 000 000 000
o0 (000 (00) (000) (O00) (000) (OO0 (000 (000 (000) (000  (000) (000)

IT: Server Roam 185089 21672 21819 26527 27777 30421 5655 8410 AL 11247 146680 16485 19037
(92539) (14136) (15968) (20834) (23410) (28111) (7897) (4554) (1669) (1863) (4568) (76.72) (11864)

Laboratory 000 000 000 000 000 000 96/ 000 000 000 000 000 000
(000) oo (o) (000 (000 (000 (1075 (000 (000) (000) (000  (000) (000)

VieetingRoom A3 583 6.15 767 823 934 2108 059 153 23 332 407 500

©oo) (000 (000) (000) (000 (000) (2080 (000) (000) (000) (000  (000) (0.00)
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2.4.5 Activity types — monthly energy use/m? summary by Cold Generators — Reciprocating Liquid Chillers

This table shows themeasured ranges of monthly energy use recorded for this sub-component type.
Table 45—Mieasured averagemonthly energy consumption (standard deviation) in WAV by Cold Generators —Redprocating Liquiid Chillers servicing the given activity for Austria

AdtivityName Amal luay Feruay Mach Agil My Je  Juy  Augst Septamber Ocober Novarber Decamber
Gatering: Eating/drinking area 00 0 0 0 00 0W 017 143 128 067 00 0 000
000 (000 (000 (000 (000) (000 (000) (000) (000) (000)  (000) (000)  (000)
Gatering: Full KitchenPreparngHotVieals 000 000 000 000 000 000 0.5 6.28 559 295 000 000 000
000) (000 (000 (000 (000 (000 (000) (000) (000) (000) (000 (000  (0Q0)
Gatering: VendingViachines 00 0 0 0 00 0W 006 048 042 02 00 0 000
(000 (000 (000 (000 (000) (000 (000) (000) (000) (000)  (000) (000)  (000)
Gellubar Office Area 317 007 00 007 026 106 059 08 05/ 044 010 007 003
(050 (000 (002 (001) (014 (085 (059 (07) (07 (02) (O (000 (00
Grabtionarea (omdorsandsiaiveys) 000 000 000 000 000 000 020 145 127 054 00  0m 000
000 (000 (000 (000 (000) (000 (000) (000) (000) (000)  (000) (000)  (0Q0)
Bhibition roams, museum 118 003 002 003 010 040 02 016 004 O 004 0GB 001
018 (000 (00) (000 (05 (032 (025 (000 (001) (000  (00) (000  (0Q0)
GenericCheddn aress 407 01 007 0 03% 13 100 0% 013 040 013 00 004
06) (000 (002 (00 (018 @11) (0% (0 (©0B) (O (0B (00  (00m)
GenericWard 00 0 0 0 00 00 029 220 19 09 00  0m 000
000) (000 (000 (000 (00 (000 (012) (07 (05 (014 (000 (00 (00
IT: Server Room 000 000 000 000 000 000 129 P4 8&/48 40H4 000 000 000
000 (000 (000 (000 (000 (000 (536) (3159 (68) (613 (000 (000  (000)
Lecture theatre 000 000 000 000 000 000 019 140 12 052 000 000 000
000 (000 (000 (000 (000 (000 (000) (000) (000) (000)  (000) (000)  (0Q0)
VeetingRoam 342 008 006 008 028 115 064 09 061 047 011 007 003
N 053) (000 (00 (001) (015 (09 (064 (077 0L ©02)  (©0) (©0  (O0m)
Stage (theatres and event buildings) 765 017 013 017 08 2% 18 101 024 075 024 017 007
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2.4.6 Activity types — monthly energy use/m? summary by Cold Generators — Screw Liquid Chillers

This table shows themeasured ranges of monthly energy use recorded for this sub-component type.
Table 46—Vieasured average maonthly energy consunption (standard deviation) in W\Vh/in? by Cold Generattors—Sarew Liciid Chillers servidng the given activity for Austria

AdtivityName Amal Jauay Fenay Math  Axil My Jue July Agust  Septarber Odober Novamber Decarber
Catering Bars 33 004 0@ 004 0® 0B 0H4 071 064 043 018 0 002
(186 (003) (002 (0®) (M) (0200 (061) (033) (053) (041) 012 (©00 (00
Catering Eating/drinkingarea 30 118 078 078 0™ 020 071 079 070 165 155 065 106
) _ (206) (301) (2.26) (221) (207) (177) 063 (058) (058 (2.66) 3.0 (135) (229)
Gatering: Full Kitchen Preparing HotIVieals 90 447 326 318 3% 366 364 422 7% 557 464 306 387

®B5) ©51) (670 (642) (60 (4) (290 (247) (957) (79) 834 (9) (X
(atering: Kitdhenette (small appliances, fidgeandsink) 000 000 000 000 000 000 110.71 3446 564.78 29740 000 000 000
000) (00) (00) (0) (000 (000  (000) 00 (000 (000  (000) (000  (000)

Gelubar Office Area 839 122 13BN 0140 3IBAP 662 BS99/ 148D L4 2440 123 132
(714) (53242) (4055) (87387) (8236) (141637) (166697) (184711) (09561) (14968) (0B43) (271)  (244)
Consulting/treatment room 000 143801 63944 9BSB 8HU 1649 HI1115 278374 333727 1D 86PN 97
(000) (11%616) (112981) (179151) (122062) (196048) (235079) (40772) (273260) (15R278) (15406 (000)  (000)
GenericChedkinareas 1160 0% 065 063 066 0% 108 118 233 100 077 07 084
033 (0% (08) (0 (067 (07 (074 (066) (267) (025) ©09) (0% (101
Hotel room 740 061 048 046 047 053 061 068 142 064 050 048 054
(539 (053) (048) (040 (039 (047 (04 (039) (159) (053) 057 (049  (059)
IT: ServerRoom 000 000 000 0 4601 000 178098 5563311 921563 4808307 00 0 000
000 (000) (000) (000 (000 (000  (000) (000) (000) (000) 000 (000 (00
VeetingRooam 00 0 000 00 0% 000 33214 108339 16%33 8221 000 00 000
©000) (00 (000) (000 (000 (000  (000) (000) (000) (000) ©00) (000  (000)
Reception 00 515 438 428 405 359 00 00 000 408 447 197 330
000 (000) (0000 (000 (000  (000)  (00D) (000) (000) (0.00) ©000) (000  (00)
Retail Warehouse Sales area - eledtrical 0 000 000 00 0 00  304/8 98X 15475 8871 00 0 000
000 (000) (000) (000 (000 (000  (000) (000) (000) (000) 000 (000 (00
Retail Warehouse Sales area - general 0w 00 008 0m® 0W 013 06 020 019 013 010 007 006
000 (o) (0® (007 (007 (017) (035 (037) (036) 023) 007 (0@ (O
Storage Area/QLyboard 0 000 00l 00l 00l 001 0@ 02 002 001 00l 001 001
000) (000 (000) (00) (00) (002  (004) (00%) (00%) 002) ©00) (000  (00)
Teaching Areas 000 29498 13117 18542 18112 34767 5B&  5/1® 6857 338®B 1770 250 200
(000) ((4331) (3176) (36749 (25038) (4215) (AR21) (A9BLY) (56055 (32057) (3R2&3) (000  (000)
Toilet 0 000 00l 00l 00l 0@  0®@ 008 003 002 00l 001 00L
000 (000) (000) (00) (00)  (0G3)  (00B) (006) (006) 00%) ©00) (000 (00
Unocaupied space 000 14749 58 Q71 W6 1738 26781 28551 WA 1B@ 88D 125 100
(000) (12166 (11589 (1%374) (12519) (0107 (4111) (46%5) (2029 (16029) (15631) (000  (000)
Warehouse storage 000 14749 658 @71 0% 138  26/8 28551 328 1B® WD 15 100

(000) (2166 (11589 (18374) (12519) (0107 (4111) (46%5) (2029 (16029) (15631 (000  (000)
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2.4.7 Activity types — monthly energy use/m? summary by Cold Generators — Scroll Liquid Chillers

This table shows themeasured ranges of monthly energy use recorded for this sub-component type.
Table 47—Measured averagemonthly energy consunption (standard deviation) in WV by Cold Generators—Saoll Liouid Chillers serviding the given activity for Austria

AdtivityName Janary Febrary Vach  Axil  NMay ey August  Septavber Odober  Novamber Decarber

Bedroom 000 213 317 339 476 547 64 68l 4N 401 22 014
000 (239 (259) (2.85) (381) (545) (7.06) (6.29) (5.14) 451) (2.81) (0.00)

Gellular Office Area 000 346 515 55 /74 8% 1047 1107 8@ 652 361 022

000 (384 422) (483) 6.19) (885) (1145) (11200 (836) (732) (457) (000)
Consulting/treatmentroom 000 346 515 550 7.74 889 1047 1107 802 6.52 361 022
(000 (384 42 (463) 619 (885) (11450 (112090 (839) (g gé) 457 (000)

Generic Cheddn aress 000 444 661 /06 9% 1139 1342 1420 1029 463 028
000) @49 (G4) (W) (79 1134 (@468 (1435 (107) (©39 (58 (000

GenericWard 000 444 661 706 9% 1139 1343 1420 1029 = 83% 463 028
000) @49 (G4) (BN (79 (1134 (@463 (1435 (107) (039 (58 (000

IT: LANRoams 000 20062 28.9 31892 4866 51519 60713 64199 465138 37802 20032 1287
(000) (2243) (M446) (R815) (35886) (51301) (639%5) (F4016) (454  (A2454) (26513)  (000)

Laboratory 000 631 940 1004 1412  2/5% 1911 2020 1464 1190 659 040
_ ©000) (700) (769 (844 (1129) (497 (089 (043) (155 (133 834 (00

Library - readingroam 000 33 4% 529 745 85 1008 1066 /72 628 348 021
©000) (369 (40 (@45 (%) (85) (11@) (1078 (804 (705 (440  (000)

WaitingRoams 000 444 66l 706 9% 1139 1343 1420 10X 836 463 028

2.4.8 Activity types — monthly energy use/m? summary by Heat Generators — Electric Resistance

This table shows themeasured ranges of monthly energy use recorded for thiis sub-component type.
Table 48—Vieasured average monthly energy consumption (standard deviation) in WVh/m? by Heat Generators— Eledtric Resistanae servidng the given activity for Austria

AdtivityName Janary February Miach  Apil My e Juy  Augst Septarber Ocober  Novarber Deoamber

Lecture theatre 000 000 000 000 000 000 00 000 00 000 000 000
(000) (000 (0.00) (000 (000 (000) (000) (000 (000) (0.00) (000) (000

GpnPinOfficeArsa 000 000 000 000 000 000 000 000 000 000 000 000
(000 (000 (0.00) (000 (000 (000 (000) (000 (000 (0.00) (000) (000
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2.4.9 Activity types — monthly energy use/m? summary by Heat Generators — Ground Source Heat Pump

This table shows themeasured ranges of monthly energy use recorded for this sub-component type.
Table 49—Measured averagemonthly energy consumption (standard deviation) in WAV by Heat Generators —Ground Sourae Heat Purp serviding the given activity for Austria

AdtivityName
Catering: Bars

Catering: Full Kitchen Preparing Hot Vieals
Celular Office Area
GenericCheddnareas

GenericWard

Reqreational : Recreational Pool

Arwal

B3R
(2612066)
P33
(2612066)
92532
(2612066)
925353
(2612066)

Janary Februay Mach Al

045 032 068 06/
03) (020 (08 (0N
045 032 0.638 06/
03) (020 (08 (0N
045 032 068 06/
03) (020 (08 (0N
045 032 068 06/
03 (020 (©08) (09
045 032 068 067
03 (020 (08 (0N
626250 506663 442188 10438
©m  (©0m) (©m) (©Om)
930 6.51 1402 13.72
74) (B0 (1714) (1860)

My  Jue
081 077
(114 (110
081l 077
(114 (110
08l 077
(114 (110
081 077
(114 (110
08l 077
(114 (110
8I8/5 45313
000  (00)
1666 1585
(2349 (253)

2.4.10 Activity types — monthly energy use/m? summary by Heat Generators — Water Source Heat Pump

This table shoas themeasured ranges of monthly energy use recorded for this sub-aomponent type.
Table 50—Vieasured averagemonthly energy consumption (standard deviation) in WV by Heat Generators—\Watter Source Heat Pump servicing the given adtivity for Austria
Jly  Augst  Septamber Ocdober Novarber Decamber

020 11698
(009) (26125)
020 11658

AdtivityName
Gatering Bars

Gatering: Kitchenette (small appliances, fridge and sink)

Gellular Office Area
GenericWard
MistingRoom

Amal Jaway Feonay Vach Al

849
(038)
848

(038)
849

(033)
3621
(161)
849

(038)

1.9

121

100 030 014 01
030 (023 (013) (016
100 030 014 01
030 (023 (013) (016
100 030 014 01
030 (023 (013 (019
425 129 061 052
(128) (098) (055 (069)
100 030 014 01
030 (023 (013) (016

My Jue

035

Juy
23

(009) (26125)
020 11698
(009 (26125)
49895
(033) (111433) (071)
020 11698
(009) (26125)

iISERV

——

August Septamber Ociober  Novamber  Decarber

145
(208
145
(208)
145
(208)
145
(204
145
(204)
063
(000)
29.76
@01)

013
017)
013
017)
013
017)
057

013
017)

1.5

0.72

10/
(142)
107

098
(029)
098
(039)
098
(039)
4.17
(167)
098
(039)

097
(1.25)

2462619
(4265336)
2462619
(4265336)
2462619
(4265336)
2462619
(4265336)
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2.5 Summary Conclusions

This report summarizes the measured HVAC component and end use activity data obtained for Austria.
The following information were available:
e Data from 34 different activity types from 15 to 104,176 m?; the most frequently encountered
activity type was the cellular office area
e Data from 9 HVAC components; the most frequently encountered component type was the cold
generator
e Data from 718 meters; the most frequently encountered meter was the cooling energy meter

The analysis from the measured electrical power demands by activity type shows, that the measured
average electrical power demand for cellular office areas is between 0,2 and 76,1 W/m? (max standard
deviation: 325,78). More information are available in section 2.2.

The analysis from the measured annual energy use by HVAC component type servicing a given activity
shows, that the measured average annual energy use for cellular office areas is between 1,75 and 29,85
kWh/m?a (standard deviation: 37,53). More information are available in section 2.3.

The analysis from the measured monthly energy use by HVAC Sub-component type servicing a given
activity shows, that the energy consumption varies over the year. The most intensive consumption for
Cold Generators occurs in the months May to July. Heat Generators consume most electrical energy in
the months December to February. More information are available in section 2.4.
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