Casa Ti
Solar hot water collector, radiant heat and domestic hot water

System Description
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System Overview
An Apricus 30 evacuated tube solar hot water collector provides hot water to 2 hot water storage tanks. Each tank has an internal heat exchanger through which the liquid is pumped in a closed loop from the collector. The liquid consists of a glycol/water mixture. This solar loop is constructed from ¾” copper pipe and is fully insulated both inside and outside of the building envelope, with ¾” or 1” flexible foam tubing specifically intended for this purpose. One tank provides heat to the radiant heating system which consists of ½” PEX tubing laid at 12” spacing in 6 loops each less than 250’ in length. The 3 Southern loops are bundled to connect to one manifold for the South side, and vice versa for the North, creating 2 heating zones.
El-Sid 24 VDC circulation pumps are used both for the solar loop as well as for each radiant heat zone.

The other tank provides domestic hot water (DHW).

Both radiant heat and DHW have very small point-of-use electric water heaters as emergency backups. The radiant backup heater is controlled by a manual thermostat set to 40 F for frost prevention. The DHW heater is operated by a manual switch. Either will require a generator or grid power to provide and meaningful effect and only raise the water temperature by 20 F at 2 gallons per minute.

Solar Hot Water Collector Loop

iSolar differential temperature controllers (iSolar 2) are used to measure the temperature of the liquid (Glycol/water mixture) in the Apricus 30 evacuated tube solar hot water collector on the roof as well as the temperature in the hot water storage tanks. If the temperature is significantly higher at the collector than in the tank and if the tank has not reached its maximum safe temperature then the iSolar triggers the main circulation pump to come on. It also starts the circulation pump for the specific tank and opens the normally closed zone valve in the back flow of that tank’s loop. This zone valve is necessary to prevent backflow.
Each iSolar has its own temperature probe at the collector.
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Solar collector loop
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iSolar wiring diagram
Radiant Heat Loop and backup heater

Digital, programmable Honeywell thermostats exist for each of the 2 heating zones. The system is expected to pre-heat the floor throughout the day. The heat setting will drop in the evening and early night to allow the floor to radiate off the heat that it gained both from passive insolation as well as from active charging from the collector. In the early morning the thermostat setting will rise, triggering a pre-heating of the floor with the heat present in the storage tank.

The thermostat triggers the circulation pump for its zone to engage and the 2 zones are not connected in their control in any way.

[image: image3.png]O

A. Zone Valve

E. Radiant Circulation

Pump - Zone 1 \6

|_C. On Demand
Water Heater

AN

B.3-Way Valve

D. Radiant Circulation
Pump - Zone 1




radiant loop schematic
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 radiant wiring diagram

The backup heater is supported in its efficiency by a 3-way valve and a zone valve that interrupt the loop back into the tank. The water heater will thus only heat the liquid volume in the floor which is approximately 80 gallons. This feature is controlled with a manual Honeywell thermostat that can be set as low as 35 F. The lowest recorded temperature in the Casa Ti in unoccupied state, without any systems and with outside temperatures of 10 F was 39 F. This backup heater is only intended for frost prevention during our absence. If the solar heating system fails to provide heat while we are present then the wood stove will be used to generate space heat.
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radiant backup heater wiring diagram

Domestic Hot Water and backup heater

Domestic Hot Water is considered a best effort in this off grid house. The solar collector heats up the water in the tank and as it is consumed it is replaced with cold water from the cistern. The backup on demand heater should only be used in the most extreme situation and will only heat up the water by 20 F at 2 gallons per minute.
The heater is engaged with a manual wall switch.
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Position of controls in the house
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floor plan schematic
