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WHAT	
  IS	
  A	
  HEAT	
  PUMP?	
  

•  Based	
  on	
  a	
  vapour-­‐compression	
  
refrigeraDon	
  cycle	
  

•  Heat	
  is	
  ‘pumped’	
  by	
  a	
  compressor:	
  
more	
  heat	
  out	
  than	
  electrical	
  power	
  in.	
  

•  Coefficient	
  of	
  Performance	
  defines	
  
thermodynamic	
  efficiency	
  

•  The	
  smaller	
  the	
  temperature	
  
difference	
  Inside	
  –	
  Outside	
  the	
  more	
  
efficient	
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HEAT	
  SOURCES:	
  AIR	
  OR	
  GROUND?	
  

The	
  grounds	
  high	
  thermal	
  mass	
  means	
  it	
  has	
  a	
  
temperature	
  that	
  is	
  more	
  favourable	
  than	
  the	
  air	
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HEAT	
  EXCHANGER	
  TECHNOLOGY	
  

•  VerDcal	
  Boreholes:	
  
Drill,	
  Insert,	
  Grout.	
  



HEAT	
  EXCHANGER	
  TECHNOLOGY	
  
•  Slinky	
  horizontal	
  heat	
  exchangers	
  –	
  coiled	
  HDPE	
  pipe	
  
•  Horizontal	
  heat	
  exchangers	
  with	
  straight	
  pipe	
  loops	
  

Source: GeoScience Ltd 

Source: Carbon Trust 



SEASONAL	
  PERFORMANCE	
  
•  COP	
  is	
  a	
  steady-­‐state	
  parameter	
  at	
  parDcular	
  
operaDng	
  condiDons	
  (catalogue	
  values).	
  

•  Seasonal	
  Performance	
  Factor	
  (SPF)	
  is	
  of	
  more	
  
interest	
  and	
  is	
  expected	
  to	
  be	
  lower	
  

•  SPF	
  is	
  the	
  raDo	
  of	
  Total	
  useful	
  heat	
  output/power	
  
consumed.	
  

•  In	
  reality	
  systems	
  are	
  complex	
  and	
  SPF	
  can	
  be	
  
calculated	
  different	
  ways	
  depending	
  on	
  what	
  
electrical	
  demands	
  are	
  included	
  



A	
  ‘TYPICAL’	
  SYSTEM	
  



SPF	
  DEFINED	
  
•  SPF1	
  is	
  heat	
  pump	
  product	
  alone	
  
•  SPF2	
  includes	
  the	
  ground	
  loop	
  pump	
  
•  SPF3	
  includes	
  supplementary	
  heater	
  
•  SPF4	
  includes	
  the	
  heaDng	
  circulaDng	
  pump	
  



SPF	
  TARGET	
  VALUES	
  
•  Acceptable	
  values	
  vary	
  depending	
  on	
  the	
  comparison	
  
being	
  made:	
  site	
  energy,	
  primary	
  energy,	
  carbon	
  saving,	
  
running	
  cost,	
  renewable	
  contribuDon…	
  

•  A	
  modern	
  gas	
  boiler	
  system	
  has	
  SPF4	
  about	
  0.85.	
  
•  For	
  carbon	
  benefits	
  in	
  the	
  UK	
  SPF4	
  needs	
  to	
  be	
  >	
  2.21	
  
•  For	
  cost	
  savings	
  SPF4	
  needs	
  to	
  be:	
  

>	
  2.49	
  relaDve	
  to	
  gas	
  
>	
  1.9	
  relaDve	
  to	
  LPG	
  
>	
  1.65	
  relaDve	
  to	
  oil	
  

•  For	
  the	
  purposes	
  of	
  the	
  RES	
  DirecDve	
  SPF2	
  >=	
  2.5	
  to	
  be	
  
classed	
  as	
  renewable	
  (saving	
  in	
  primary	
  energy).	
  



EU	
  DEPLOYMENT	
  (2013)	
  



EARLY	
  UK	
  DEVELOPMENTS	
  (LATER	
  1990S)	
  

IniDal	
  installaDons	
  –	
  one-­‐off	
  ‘low	
  
energy’	
  houses	
  and	
  refurbs	
  

Source: GeoScience Ltd 



ALONG	
  CAME	
  ECC	
  AND	
  CLEAR	
  SKIES	
  …	
  

Source: GeoScience Ltd 



ALONG	
  CAME	
  ECC	
  AND	
  CLEAR	
  SKIES	
  …	
  

Source: GeoScience Ltd 



UK	
  SUPPORT	
  PROGRAMMES	
  
•  Grant	
  programmes	
  

–  Clear	
  Skies	
  (£10m,	
  8.2%	
  for	
  GSHP)	
  
–  Low	
  carbon	
  building	
  Programme	
  (£139m)	
  
–  RHPP	
  

•  Energy	
  supplier	
  obligaDon	
  programmes	
  
–  Energy	
  ConservaDon	
  Commitments	
  (ECC1,	
  ECC2)	
  (£500m)	
  
–  CERT	
  (£1.2bn)	
  
–  ECO	
  (£1.3bn	
  –	
  now	
  cut)	
  –	
  renewables	
  not	
  included	
  

•  Current	
  programmes:	
  RHI	
  and	
  the	
  Green	
  Deal	
  
•  Other	
  supporDng	
  measures	
  

–  Clear	
  skies	
  informaDon	
  and	
  promoDon	
  
–  MCS	
  standards/cerDficaDon	
  
–  GSHPA	
  trade	
  body	
  

•  Problems:	
  policy	
  gap	
  following	
  2010	
  elecDon,	
  delay	
  to	
  RHI,	
  economic	
  
downturn	
  



UK	
  SUPPORT	
  PROGRAMMES	
  AND	
  GROWTH	
  



NATIONAL	
  TRIALS	
  AND	
  MONITORING	
  

•  EST	
  NaDonal	
  Field	
  Trial	
  –	
  Phase	
  1	
  (54	
  GSHP	
  sites)	
  
–  Monitored	
  ‘system	
  efficiency’	
  
–  User	
  research	
  by	
  OU	
  

•  DECC	
  technical	
  invesDgaDon	
  
•  EST	
  NaDonal	
  Field	
  Trial	
  –	
  Phase	
  2.	
  Aler	
  a	
  range	
  of	
  
intervenDons	
  

•  RHPP	
  –	
  more	
  detailed	
  monitoring	
  but	
  without	
  
manufacturers.	
  User	
  data	
  from	
  online	
  
quesDonnaires.	
  IniDal	
  results	
  are	
  out…	
  	
  



FIELD	
  TRIAL	
  RESULTS	
  –	
  PHASE	
  1	
  



FIELD	
  TRIAL	
  RESULTS	
  –	
  PHASE	
  1	
  FINDINGS	
  
•  A	
  number	
  of	
  systems	
  with	
  Efficiencies	
  >	
  3	
  but	
  some	
  very	
  poor	
  performing	
  

systems	
  
•  Main	
  technical	
  findings	
  

1.  Under-­‐sizing	
  of	
  the	
  heat	
  pump	
  
2.  Under-­‐sizing	
  of	
  the	
  ground	
  heat	
  exchanger	
  
3.  Poor	
  insulaDon	
  standards	
  (pipes	
  and	
  tanks)	
  
4.  Flow	
  temperature	
  unnecessarily	
  high	
  
5.  Excessive	
  pump	
  usage	
  (Dme	
  control	
  or	
  number	
  of	
  pumps)	
  
6.  Poor	
  control	
  

•  Non-­‐technical	
  findings	
  from	
  user	
  surveys	
  
–  86%	
  saDsfied	
  with	
  heaDng	
  performance	
  
–  Only	
  63%	
  saDsfied	
  with	
  level	
  of	
  support	
  
–  Only	
  62%	
  saDsfied	
  with	
  cost	
  savings	
  
–  Controls	
  not	
  easy	
  to	
  understand	
  and	
  use	
  

•  Issues	
  for	
  the	
  industry:	
  changes	
  to	
  MCS	
  standards,	
  bener	
  training,	
  bener	
  
user	
  support	
  and	
  informaDon	
  



FIELD	
  TRIAL	
  RESULTS	
  –	
  PHASE	
  2	
  



FIELD	
  TRIAL	
  RESULTS	
  –	
  RHPP	
  2013	
  

•  Mean	
  SPF4	
  is	
  2.92,	
  System	
  efficiency	
  2.74	
  (from	
  2.39)	
  
•  84%	
  of	
  systems	
  would	
  be	
  classed	
  as	
  renewable	
  
•  85%	
  would	
  show	
  carbon	
  savings	
  relaDve	
  to	
  gas	
  heaDng	
  
•  64%	
  would	
  show	
  cost	
  savings	
  relaDve	
  to	
  gas.	
  Nearly	
  all	
  RHPP	
  

parDcipants	
  saved	
  money	
  as	
  iniDal	
  fuel	
  was	
  not	
  gas	
  



FURTHER	
  TECHNICAL	
  CHALLENGES	
  
•  Performance	
  levels	
  are	
  improving	
  but	
  sDll	
  not	
  as	
  
high	
  as	
  other	
  EU	
  trial	
  results	
  

•  Some	
  systems	
  are	
  sDll	
  ‘failures’	
  
•  User	
  survey	
  highlights	
  some	
  control	
  issues	
  
•  UK	
  Specific	
  issues:	
  small	
  houses,	
  high	
  thermal	
  
mass,	
  high	
  heaDng	
  temperatures?	
  



THE	
  OUTLOOK	
  
•  In	
  short	
  term:	
  	
  

–  RES	
  DirecDve	
  commitments	
  are	
  not	
  likely	
  to	
  be	
  met	
  
–  Green	
  Deal	
  is	
  not	
  working?	
  
–  Installers	
  and	
  RSLs	
  are	
  favouring	
  ASHP	
  
–  ECO	
  is	
  a	
  lost	
  opportunity	
  
–  Buildings	
  regs	
  reform	
  does	
  not	
  encourage	
  renewables	
  

•  Medium	
  and	
  long	
  term:	
  
–  Heat	
  pumps	
  are	
  a	
  big	
  part	
  of	
  the	
  2030-­‐2050	
  energy	
  strategy	
  (in	
  

view	
  of	
  expected	
  decarbonizaDon	
  of	
  electricity)	
  
–  GSHP	
  is	
  the	
  most	
  efficient	
  heaDng	
  technology	
  –	
  makes	
  the	
  most	
  

of	
  new	
  renewable	
  electricity	
  
–  Large-­‐scale	
  uptake	
  will	
  require	
  smart	
  grid	
  integraDon	
  and	
  thermal	
  

storage	
  opportuniDes	
  to	
  be	
  addressed	
  
–  Will	
  the	
  industry	
  meet	
  the	
  challenges	
  and	
  grow	
  through	
  

2020-­‐2030?	
  



QUESTIONS	
  

?	
  


