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Cuberoot Limited was called in to assist Leicester Rowing Club in identifying the source of large quarterly electricity bills. The following report, based on the analysis of the Netcommander energy monitoring results (www.netcommander.biz) has provided some simple and longer term energy saving measures.
Leicester Rowing Club Energy Survey Report
The electricity consumption at Leicester Rowing Club was monitored from Tuesday Evening May 22nd through to the following Sunday. 
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Wed 23/5/2007

Immersion Heater

The records indicate the majority of consumption (on a typical day) is associated with the hot water system with its large 3 phase immersion heater. Taking Wednesday as a typical day, we can see that the immersion heater takes 4.5kW on each of the three phases, switching on from 2:30am until 5:40am, slightly variable from day to day, according to the amount of hot water drawn the previous day. This “main burn” of the heater represents 43kWh every night (£2.58 @ 6p/unit) We can see two further bursts from the heater at 6:07am and 6:55am lasting 10 minutes each, this represents the “top up” to overcome insulation losses in the tank. From these “top up” bursts we can estimate the cooling rate when the tank is at its hottest, and the rate of loss will decrease through the day as the temperature of the water decreases.

Lighting Loads

The Chart above (Wednesday) represents the heaviest lighting load of the week, with some morning activity typical of all weekdays, and an afternoon and evening rowing sessions with the evening usage being extended by the Runners Club.

The lights are coming on at 7:30am and off around 10am most weekdays. The yellow phase, being the boathouse lights (1kW) and the blue phase the interior lights, landings, toilets etc. again around 1kW rising to over 2kW if the hall lights are left on. A typical mornings’ consumption for lighting is 2kW for 2.5 hours i.e. 5kW hours, this of course is on a more expensive tariff than the immersion heater above. This is similar to a typical evening pattern with a 2-3kW lighting load between 6pm and 8:30pm representing 5-7.5kWh of consumption.

There appears to be an average night time security lighting load of around 300Watts on between 7:30pm and 2:30am (2.1 kWh)

Fridges

There are two installed fridges one on the red phase (Kitchen) and one on the blue phase (bar store area) these can be seen to be regularly cycling on and off on the charts.

The Kitchen Fridge (Red) is on for 27 minutes out of 67 and consumes 200 Watts averaging out to 80W continuous (1.9 kWh/day). The Bar store Fridge (Blue) is on for 12 minutes out of 49 and consumes 240 Watts averaging out to 59W continuous (1.4 kWh/day).

Other

There appears to be a continuous load of around 100W for each phase, this will comprise such loads as gym fan (often left on) emergency lighting, bar till, shower circulating pump, Cox Box chargers, fire alarm etc. 3*100W*24Hours = 7.2 kWh. 

Recommendations

Immersions Heater

The immersion heater thermostat has been turned right down to 40C, but the tank is obviously hotter than that, this suggests that the tank thermostat is faulty. The pipes in the hot cupboard need lagging. The shower circulation pump has been switched off, this saves not only the continuous electrical load ~50Watts but the losses associated with circulating the hot water round the pipes, the showers still seem to work OK, but may take a few seconds longer to run hot.

Strangely the pipes from the tank are hot even if no water has been drawn off, there may be some siphoning action here causing the hot water to circulate causing losses. The time clock will be reset to come on an hour later, eliminating a couple of the re-heating spikes. The tank is far too big for the clubs requirements; a much smaller one closer to the size of a normal domestic tank would suffice!

The club should investigate solar hot water panels on the south facing roof. This together with better insulation should remove the water-heating load almost entirely for most of the year, the club has a quote for around £3100 for this, with possible savings £500 Year.
Lights

The landing area lights have been disconnected for the Summer, the timer for this needs studying as it is tricky to program and consequently does not get re-programmed to take into account “Lighting up Time”.

The interior lights and particularly the boathouse lights are NEVER switched off locally, but switched off by default with the red master switch on exit. Clearly, when the interior lights are then switched on the boathouse lights come on by default. Ideally this could be dealt with through education, persuading people to switch lights off when not in use.

The lights could be put on time switches, the type you push and stay on for a few minutes. There are “overrides types” where a twist will keep them on for functions etc. Some lights could be prevented from coming on if the ambient light was too high. Sensible use of the lights could save 5-10kWh per day.

Fridges

A modern ‘A’ rated fridge of a similar size would consume around 0.5kWh/day replacing both the fridges should save 2.3 kWh/Day giving £33/year saving per fridge (average 8p/unit), payback period of around 4 years for a £130 fridge.
