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GROUND SBT-HEATPUMP SYSTEM

LEGEND:
P – Pump                                        Low Temp. Water Return
E – Heat Exchanger                       High Temp. Water Supply
SBT – Split Buffer Tank                  Tempered Water

Bypass [No-flow]

SBT

Expansion 
Valve

Temperature 
Control Valve

CondenserEv
ap

or
at

or
HEATING MODE

P2P1
Compressor

P3
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GROUND CBT-HEATPUMP SYSTEM
[DIRECT HOT WATER STORAGE]

LEGEND:
P – Pump                                        Low Temp. Water Return
E – Heat Exchanger                       High Temp. Water Supply
SBT – Split Buffer Tank                  Tempered Water

Bypass [No-flow]

Expansion 
Valve

CondenserEv
ap

or
at

or
HEATING MODE

P2

P1

Compressor

P3

P2
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GROUND CBT-HEATPUMP SYSTEM
[INDIRECT HOT WATER STORAGE]

LEGEND:
P – Pump                                        Low Temp. Water Return
E – Heat Exchanger                       High Temp. Water Supply
SBT – Split Buffer Tank                  Tempered Water

Bypass [No-flow]

Expansion 
Valve

CondenserEv
ap

or
at

or
HEATING MODE

P2

P1

Compressor

P3

P2
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SOLAR THERMAL SBT-SYSTEM

LEGEND:
P – Pump                                 Low Temp. Return
E – Heat Exchanger                High Temp. Supply
SBT – Split Buffer Tank

Solar 
Panel

SBT

E1

P1

P3P2
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• Solar Thermal SBT System improves system economy by  operating at much higher water temperature 
differential [40°C/50°C compered to conventional 10°C] for maximum solar panel adsorption/output and 
greater SBT thermal-mass storage.

• Solar Thermal SBT System provides better boiler economy. SBT thermal storage/ZERO MIXING concept 
integration into HVAC-solar operation maximizes panel energy output at any outdoor condition, 
increasing system solar fraction and therefore reducing supplemental boiler heat.

• Solar Thermal SBT System allow faster response to solar availability [compared to conventional passive 
heating systems] for improved year around performance. SBT/Zero-Mixing uses heat transfer force-to-
force convection on E1  [20-times more efficient] compared to configurations a, b, d, and e, which relay 
on inefficient/ineffective force-to-natural convection process.

• Solar Thermal SBT System improves fluid thermal-mass density transportation with hydronic [piping, 
valves, and pumping] equipment 50% oversize reduction on newly designed facilities, slashing capital 
investment cost by half, and improving project PV, ROI and payback. SBT integration enables higher 
temperature system/storage differential ∆T≈ 40°C/50°C, compared to customary ∆T≈ 10°C/20°C.

• In new retrofits it reduces CO2 emissions creating opportunities for positive cash flow from carbon 
credits

Energy Efficiency
Beyond Standards

DBBS Technology
denering@dbbs.technology
www.dbbs.technology.com

SOLAR THERMAL SBT-SYSTEM

DBBS. is in the process of developing new solar panel technology incorporating the new Zero-Mixing
concept into flat panel evacuated tube designs. The new technology will also include improvements to
hydronics and system controls to support a more efficient higher-temperature differential operation.
Conventional systems operates at customary ∆T ≈ 10˚C.
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LIGHT-INDUSTRIAL  SBT-THERMAL STORAGE
BATCH PROCESSING

Condensing 
Boiler (S)

CO2

SLIP BUFFER 
TANK [SBT]

HE-1

HE-2

HE-3

LEGEND:
P – Pump                                        Low Temp. Water Return
E – Heat Exchanger                       High Temp. Water Supply
SBT – Split Buffer Tank                  Tempered Water
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LEGEND:
P – Pump                                        Low Temp. Water Return
E – Heat Exchanger                       High Temp. Water Supply
SBT – Split Buffer Tank                  Tempered Water

Condensing 
Boiler (S)

CO2

Commercial 
Thermal Buffer

HE-1

HE-2

HE-3

LIGHT-INDUSTRIAL THERMAL STORAGE
BATCH PROCESSING
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INDUSTRIAL SBT-THERMAL STORAGE ADVANTAGE

SBT-Thermal Storage improves batch-process thermal efficiency by eliminating water mixing during
storage and release operation. This alone can greatly increase process output economy in industrial
settings that are so dependent on heat-production processing and storing. Suggested SBT-Storage and
flat-plate heat exchanging configurations favor more efficient full force-convection heat-transfer
operation with much higher temperature differential between exchanging fluids (for greater energy-
density transportation), doubling the thermal storage capacity of a conventional [Thermal Energy
Storage System] TESS tanks.
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