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ESP-r coupled building, systems and flow schematic
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Decision flow of heatina the domestic water bv heat pump or bv sofarckige-o2

Loop # | Sensor/Normal Control description Control law
1 Sensor ONif T_SDHW >T_SPS + 10 Multi-sensor
2 Sensor ONIfT_IU<=T ASHPFlow [ON temperature] Multi-sensor
3 Sensor ONIfT_SPS>T max Multi-sensor
4 Sensor (timer) ON if ASHP timer is ON i.e. 7-9 & 16-23 ON-OFF
5 Sensor ONIfT_IU==T BHON Multi-sensor
6 Sensor (timer) ON if BH timer is ON i.e. 0-6 & 16-24 ON-OFF
7 Sensor ON if BH delay time is finished Multi-sensor
8 Sensor 151 Multi-sensor NOT
9 Sensor 152 Multi-sensor NOT
10 | Sen ™98 [ Normal Sens: Top_Liv Act: Val_Liv [11] ON-OFF or P
11 | Sen ™9™ ["Normal Sens: Top_NLiv Act: Val_NLiv [12] ON-OFF or P
20* Sensor S2 & 54 (no solar priority) Multi-sensor
(DHW by ASHP) 151 & 52 & 54 (solar priority)
21 Sensor S18 | S19 | s20 Multi-sensor
22 Normal Sens: 521 Act: ASHP [1] ON-OFF or P
Normal Sens: 521 Act: ASHP Pump [2] ON-OFF
23 Normal Sens: 520 Act: ASHP-DHW valves [9&10] ON-OFF
T S?:?xmgﬁsﬁ; 24* Sensor S1 & 1S3 & 152 (no solar priority) Multi-sensor
tank tam (DHW by SDHW) S1 & 153 (solar priority)
25* Sensor S1 & 1S3 & S2 & 1S4 (no solar priority) Multi-sensor
hegt'i'ggw (DHW by SDHW) ON (solar priority)
solar Kit 26 Sensor S24 & 525 Multi-sensor
(sbHW ) Normal Sens: 526 Act: SDHW [6] ON-OFF
Normal Sens: 522 Act: SDHW Pump [7] ON-OFF
Mormal Sens: 522 Act: SDHW valves [13&14] ON-OFF
Procgedifgsreftad 14th International ICdnfetghteMar-RnhdReestiilaidifg Opdtaipiy Beiting: $@ra, September 14-17, 2014 ON-OFF

* These loops change from solar priority to no solar priority




Model validation
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Water draw profiles and heating patterns
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Water draw profiles:
3 use levels x 2 space occupancy levels x 2 time bias = 12 profiles
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Results
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Results

Heating kWh Electrical kWh
6.2

0000-0200 19.7 .
0600-0800 18.5 5.6
1000-1200 18.1 7.0*
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1600-1800 18.0 5.8
2000-2200 18.9 5.9
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* Immersion heating required
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Conclusions & Recommendations

Many influencing factors

Detailed DSM exist to adequately describe the problem

All draw profiles can be supplied by solar energy in summer
High use profiles require ASHP in spring

Evening biased profiles utilize more solar energy

Range of shifting benefits is 10-15% of standard heating energy

Individual use patterns monitored and behaviour learnt to tailor
shifting strategy to individual households

Demand / supply cost matching is a function of many parameters
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