Thermodynamic Similarities. Heat from Electric Heat Pumps and CHP.
Is CHP Heat With a COP of 2.9 Renewable?
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STORE UNDERGROUND. DUAL FUEL, ACTIVELY MANAGED, BLACK START, REMOVABLE ENGINE GENERATOR.
TRANSFORMER, SWITCHGEAR, PEAK LOAD BOILERS, PUMPS, SILENCERS, EXHAUST HEAT RECOVERY, HEAT

REJECTION FOR ELECTRICITY ONLY OPERATION. MODULAR UNITS FACTORY MADE FOR BATCH PRODUCTION.

CONSUMER BENEFITS LOW CO2 PIPED HEAT DECARBONISES DOMESTIC HOT WATER AND OTHER HEAT LOADS. HOUSES
MEET CODE LEVEL 4 WITHOUT RETROFIT EXTERNAL INSULATION COSTS £2-3000 PER KW OF HEAT LOAD DISPLACED.
PIPES LAID TO REPLACE KERBS, CLEAR ROUTE. SERVICE TO HOUSES WITHIN PAVEMENT DEPTH OVER OTHER SERVICES
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Cooling tower water for buildings & —— higher temperature water || HEAT FROM EHP’s CONSIDERED RENEWABLE
- M domestc hat water | vieleat pump. \\ R ESPITE FOSSIL ELECTRICITY SOURCE!
HEAT FROM CHP EQUALLY RENEWABLE WHERE ONE
CHP Biomass Nucleht combaridon to clectric  JUNIT OF ELECTRICITY PRODUCES OVER 2.9 UNITS OF
heat pump for marginal Heaf & Electrical losses | E AT (COP) TO MEET EU RENEWABLE DEFINITION (EHP).

CHARTS SHOW COP OF HEAT FROM CHP AND EHP IN-
CLUDING MARGINAL AND AVERAGE LOSSES IN ELECTRI-
CAL AND HEAT NETWORKS AND THEIR EFFECT.

THE RIGHT CURVE IS LARGE SCALE REMOTE CITY CHP
OVER 100 MWe. THE MIDDLE CURVE IS CHP AT LOCAL
TRANSFORMERS. THE LEFT CURVE IS FOR CHP AT

DWELLINGS.
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CHP Electrical Efficiency, CHPgn

500KW CHP WITH A COP OF 3.9 FOR HEAT AND LARGE CHP’s WITH COPS OF 10 TO 18 JUSTIFY

RENEWABLE HEAT STATUS. EP 20 RANKS CHP AHEAD OF EHP FOR A BIOMASS & NUCLEAR FUTURE
WITHOUT NATURAL GAS. ELECTRICAL DIVERSITY AT TRANSFORMERS, BENEFITS CHP AND FUEL CELL
STACKS. MINIMAL DIVERSITY EHP. TRANSFORMER SIZE x THREE FOR EVERY 6KW OF HEAT LOAD?
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Comparison of COPs for city wide CHP supplies
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95C supply, 75Csupply, 95Csupply, 75Csupply, 95Csupply, 75C supply, air source 3
40C return, 25C return, 40C return, 25C return, 40C return, 25C return, electric heat -
coal coal CCGT CCGT nuclear nuclear pump

Figure 17 page 48 Energy Paper 20 (1977) Primary Energy
Requirements for long term (post 2000 alternatives) ISBN 011410603 7




