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Overview

e Purpose of monitoring
 How are we going about It?
- Who Is involved?
- Design paradigm
- Monitoring specification
- Data frequency and resolution
- Automated analysis
e SOome data
* Next steps



Why are we monitoring?






Why are we monitoring?

Monitoring will show us If measured performance has

iImproved
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Why are we monitoring?

Measured data has previously provided the evidence for
revising industry standards and improving skills
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Recommended values and ranges of thermal conductivity

Sand (water-saturated)

for different rock types (W/m/K)
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Maximum power to be extracted per unit length of borehole heat exchanger (W/m) with
1200 FLEQ run hours

Conditions for use:
Heat extraction only (inc. hot water)
6m minimum borehole spacing. Only valid for boreholes arranged in a line; not applicable for a large number of systems in a small area

Table created assuming: 130mm borehole diameter; single U-tube; 32mm OD SDR-11, PE100 pipe with thermal conductivity = 0.420W/m/K; 52mm pipe centre-pipe centre
shank spacing; 25% Mono Ethylene Gylcol thermal transfer fluid; Re > 2500 in the borehole active elements; thermally enhanced grout with thermal conductivity = 2.4W/m/K
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Assumptions result in borehole thermal resistance = 0.1 m.K/W at 12°C mean ground temp. and 2.5W/m/K average ground thermal conductivity
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Mean annual air temperature for UK regions (°C)



How are we going about It?



Who iIs involved?

Client, project oversight,
technical input \

' Project/contract manager

s
)
s
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Project manager, contract negotiation, site selection, purchase equipment

R T

Install meters in domestic Metering equipment, data
part of scheme acquisition and auditing

MCS INSTALLER(S)

Installs meters on your
Installations




How are we going about It?

Overall programme design paradigm

o Statistically significant number of installations
e High level of automation

e Data In real-time

e UK wide

e +10% error on SPF parameters

e 80% data completeness

e Supplemented by other resources?
e ETI? UCL? BRE Trust? Strathclyde? Cardiff? Westminster?



How are we going about It?

Monitoring specification
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How are we going about It?

Monitoring specification




How are we going about It?
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How are we going about It?

Monitoring specification @ -
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How are we going about It?

Monitoring specification

e SEPEMO system
boundaries

e EST’s system efficiency
parameter

* Monitoring specification
set up so that all SPF
parameters and the
system efficiency can be
obtained by measurement

observation and algorithm

= efficient (given finite resource)



How are we going about It?

Data frequency and resolution

e 2-minute monitoring time period
(faster than EST field trial)

e 1 pulse per Wh on heat meters
(greater than EST field trial)

e 1 pulse per litre on flow meter
(greater than EST field trial)

1 pulse per Wh on electricity meters

e Sontex heat meter for short-duration
DHW draw-offs.



Figure 1: Space requirements for Superstatic 440 heat meter 2.5m>3/h

Return pipe options:
<75mm>

330mm

At least 555mm
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Temperature sensor pocket

At least 480mm

Gate valve or similar
low-pressure-drop
isolation valve

At least A\
225mm

Drawings are plan views. Not to scale!

The flow meter can be installed in any orientation
except with the “Superstatic” label shown in the
picture pointing towards the sky or ground. .
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" Flow pipe requirements:

Temperature sensor pocket (maximum
distance from flow meter = 2.0m because
of heat meter signal cables)
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Progress to date
A long time ago...

Combination of air-source and ground-source
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Daily SPF — most recent value using inconsistent system boundaries

31 Dec 2011
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Daily SPF — most recent value using inconsistent system boundaries

20 Jan 2012



1033
1026
1037 1035 1025 1 1032 | 1062
| 1044 I I I I 1056 1022 1030 | 1023 1029 1024 1021 1027 1049 1039 1043 1038 1036 I I I |

O 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5
Daily SPF — most recent value using inconsistent system boundaries

29 Feb 2012



1172

0

1156 1182
1150 | 1159
1173 1147 1151
1134 1129 1127
1120 1112 | 1122
1114 1094 1121
1107 1086 1118
1103 | 1169 1171|1074 1111
1099 1149 1167|1069 1109
1075 1148 1130|1064 1104
1168 1073 1137 1123 | 1058 | 1096
1174 1161 1067 11151113 | 1050 1093 1138
1144 1155 1179 1063 | 1105|1101 1047 1082 1106
1142 1143 1145 /1042|1091 | 1098 1039 1065 1097 1095
1139 1158 1081|1119 |1034 1085 1078 1027 1053 1077 1079|1087
1084 1153 1090 1146 1037|1023 | 1030 1033 1049 1026 1045 1057 1043 | 1060 1135
1044 1072 1066 1035 1116 1056 | 1029 1022 1021 1025 1048 1024 1031 1032|1038 1036 1076 1062 I I I I |
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5

Daily SPF — most recent value using inconsistent system boundaries

01 Apr 2012



1239

1219
1208
1185 1225
1177 1214
1167 | 1173 1 1196
1166 1159 1182
1156 1152 1172
1218 1155 1150 | 1171
1215|1147 1141 | 1163 | 1232
1213 1207 1134 | 1137|1151 | 1229
1209 1169 1130 1127|1149 | 1148
1200 1165|1124 1122|1115 1129
1186 1142 1112 1119 1109 | 1111
1184 1132 1091 1 1118|1106 | 1103 | 1201 1138
1204 1205|1144 1099 1086 1 1096 | 1104 | 1098 1170 1090
1202 1181 1114|1168 1084 1085 1077|1093 1097 1146 1087
1228 1190 1161 1105|1123 | 1078 1074 1069 1064 1095 |1135|1079 | 1179
1158 1178 1145 1081|1120 | 1075 1073 1065 1049 1094 1121 1061 1101
1059 1195 1197 1117|1220 1206 1140 1046|1048 1107 1034 1053|1058 1047 1092 1083|1060 1100
1052 1143 1153 1113|1212 1203 1191|1067 | 1033 1030 1063 1029 | 1050 1032 1045|1062 | 1038 1043 1088 1041
11035 1193 /1072 1037 1066 1192 1116 1176 1056 1022 | 1023 | 1021 1025 1024 1026 1042 1027 1031 1039 1076 1036 1210 | |
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5

0

Daily SPF — most recent value using inconsistent system boundaries

30 Apr 2012



1243
1232
1229
1228
1220
1218
1213
1212
1206
1205
1204
1203
1202
1198
1197
1195
1193
1192
1178
1176
1169
1167
1152
1144
1141
1133
1131
1128
1111
1100
1097
1086
1081
1073
1059
1049
1039
1033
1032

1168
1155
1072
1066
1056
1052
1022
1021

1191
1173
1161
1120
1105
1137 1037
1113 1029

1186
1147
1145
1130
1119

1190
1164
1148
1142
1118
1115
1047
1026

1209
1200
1185
1184
1181
1179
1165
1134
1099
1090
1085
1030

1219
1207
1159
1146
1116
1107
1067
1062

1214
1210
1196
1129
1114
1098
1084
1076
1048
1034
1031
1025

1239
1177
1171
1170
1166
1124
1083
1060
1055

1208
1182 1127
1123 1109
1122 | 1091
1112 1089
1094 | 1050
1046 1042

1163

1126 1201 1225

1101 | 1149 1172

1058 | 1041 1106 | 1151 1038
1043 11024 1103 | 1087 I 1027

1143 I | |

0

02 04 06 0.8

1

1.2

1.4

1.6

1.8

2

22 24 26 28 3 32 34 36 3.8
Daily SPF — most recent value using inconsistent system boundaries

4

42 44 46 48 5

28 May 2012



1232

1228 1202 1171

1215 1201 1167 1172

1212 1200 1225 1150 1168

1204 1209 1220 1178 1186 1149 1156

1196 1203 1243 | 1219 1177 1170 1148 1098

1182 1192 1229 1218 | 1166 1239 1158 1145 1159 | 1095

1174 1190 1143 | 1206 1146 | 1207 1214 1179 1147 1134 1152 1076

1124 1195 1184 1142 1191 1128 1205|1213 1173 1091 1185 1129 1127 1069

1111 1193 1169 1181 | 1141 1176 1123 1132|1208 1144 1078 1100 1112 1109 | 1062

1086 1113 1066 1164 1118 1163 1115 1130 1165 1114 1027 1094 1099 1106 1061 1151

1059 1107 1197 1056 | 1161 | 1081 1085 1090 1122 1137 1101 1024 1073 1084 1103 1053 | 1096 1210

1055 1105 1153 | 1052 1155 | 1067 1050 | 1046 1116 | 1119 1034 1023 1026 1074 1082 1049 1065 1097 1135 1087

11030 | 1022 1037 | 1072 1029 | 1120 1048 | 1039 | 1042 | 1032 1041 | 1031 1021|1025 1058 1064 1047 1035 1093 1060 1079 1043 1244 | |
02 04 06 08 1 1.2 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5

0

Daily SPF — most recent value using inconsistent system boundaries

22 Jun 2012



What happens next?

 BRE are creating a training course
e ~40 MCS Installers need to be trained

 Equipment Is free-issued to Installers in time to install it during heat
pump installation

e The first Installation a trained Installer does will be audited
e Payment is available for labour (amount TBC by BRE)

e Superior customer experience



Using the data

*\We are recruiting an engineer to analyse this data with me

e We are looking into different ways of disseminating It
* To householders
e Installers
e Manufacturers

* \We want it to be used constructively to improve skills



Any questions on RHPP?

e Getting Involved In RHPP metering
 RHPP ‘installer checklist’
 RHPP social landlord competition



