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•  Beware	
  “over	
  –	
  complexity”	
  

•  GSHP	
  systems	
  depend	
  on	
  many	
  variables	
  –	
  

• We	
  need	
  to	
  discover	
  the	
  sensi*vi*es….	
  

•  In	
  the	
  midst	
  of	
  dealing	
  with	
  designers	
  /	
  installers	
  /users	
  

	
  

	
  

	
  

From	
  today…………………	
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www.geothermalcongress2013.eu	
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h9p://rhc-­‐pla>orm.org	
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www.rhc-­‐pla>orm.org/fileadmin/PublicaCons/Geothermal_SRA.pdf	
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•  Thermal	
  storage	
  	
  

•  Support	
  for	
  Innova*on	
  >	
  heat	
  pumps	
  etc.	
  (SMEs)	
  

DECC	
  funding	
  calls	
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•  Roll	
  out	
  of	
  revised	
  MCS	
  design/installa*on	
  standard	
  
•  Roll	
  out	
  of	
  hydraulics	
  design	
  guide	
  	
  
•  EST	
  Phase	
  II	
  monitoring	
  –	
  ongoing	
  
•  RHPP	
  monitoring	
  

	
  

Developments	
  since	
  last	
  year	
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This Microgeneration Installation Standard is the property of Department of Energy and Climate Change (DECC), 3 Whitehall Place, London,SW1A 2HH. 
© DECC 2008 

	
  

MCS 022: GROUND HEAT EXCHANGER LOOK-UP TABLES 

SUPPLEMENTARY MATERIAL TO MIS 3005 

 

DRAFT Issue 1.0 

Responses	
  …………??????	
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•  EED	
  /	
  GLHEPRO	
  /	
  GLD	
  /	
  CLGS	
  
•  Heat	
  pump	
  models	
  

•  SPF	
  /	
  COP	
  computa*on	
  	
  
•  Valida*on	
  /	
  verifica*on	
  
•  Treatment	
  of	
  peak	
  loads	
  	
  

	
  

Related	
  issues	
  –	
  GSHP	
  	
  Sizing	
  soQware	
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Hydraulics ?!  
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MIS	
  3005	
  	
  
Hydraulics	
  Design	
  

0	
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The	
  hydraulic	
  balancing	
  act	
  
	
  	
  
Maximise	
  heat	
  extraction	
  
	
  
Minimise	
  (circulation)	
  pump	
  
power	
  

8	
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  Increase	
  Reynolds	
  No	
  
	
  
	
  	
  Heat	
  transfer	
  improves	
  
	
  	
  but	
  	
  
	
  	
  Pump	
  power	
  also	
  goes	
  up	
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(illustra*ve	
  only	
  –	
  do	
  not	
  use	
  !	
   12	
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Heat pump thermal output   H

Note B

Initial estimate  of allowed 
pressure drop for complete 
ground loop circuit (kPa)

Circulating pump efficiency  ?
Normal
~30%

High
~50%

Permitted 
Pressure

Drop
80kPa
(PPD)

Permitted 
Pressure

Drop
130kPa
(PPD) Look up heat pump pressure 

drop (kPa) = Php

Use appropriate  "Active 
Element" graph to compute 

pressure drop in one parallel 
active element  (kPa) = Pa

Use appropriate hydraulic 
sizing graph(s) to compute 
pressure drop in header 

pipes  (kPa) = Ph

PD = 1.15*(Php+Ph+Pa)

is PD < PPD ?

Change no of 
active elements 
and lengths or 
change pipe 
diameter(s) or
change 
antifreeze

Go to pump manufacturer's 
pump selection. 

Check pump electric input 
power < 2.5% of heat pump 

thermal output H

Use 
higher 

efficiency 
pump

Note A

Note C

Note D

Note E

Note F

Note G

Note H

Closed loop GSHP Hydraulic Sizing Flow Chart
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Heat	
  Pump	
  Cycling	
  study	
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• Watch	
  out	
  for	
  release	
  by	
  DECC	
  in	
  the	
  not	
  too	
  distant	
  
future.	
  

	
  

Heat	
  pump	
  cycling	
  study	
  for	
  DECC	
  /	
  EA	
  Technology	
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•  Drilling	
  ?	
  	
  
•  Eg	
  Geo-­‐Mole	
  	
  
•  Installa*on	
  of	
  Co-­‐axial	
  –	
  sealing	
  /grou*ng	
  ?	
  
•  Pipe	
  material	
  /	
  pipe	
  join*ng	
  methods	
  -­‐	
  technology	
  
•  Grouts	
  

•  Thermal	
  piles	
  /	
  in-­‐structure	
  elements	
  –	
  	
  
•  	
  	
  	
  	
  	
  	
  	
  Thermal	
  proper*es	
  
•  	
  	
  	
  	
  	
  	
  	
  TRTs	
  
•  	
  	
  	
  	
  	
  	
  	
  	
  Life	
  *me	
  cycling	
  –	
  stress/strain	
  performance	
  issues	
  

	
   	
  	
  

R&D	
  	
  areas	
  ?	
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Drilling	
  /	
  installaCon	
  ?	
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•  An*freezes	
  
	
  

Related	
  topics	
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•  Faster	
  TRT’s	
  –	
  pulse	
  tes*ng?	
  
•  	
  Good	
  prac*ce	
  -­‐	
  	
  

•  Horizontal	
  ?	
  –	
  Conduc*vity	
  values	
  ?	
  

Related	
  issues	
  –	
  Thermal	
  Response	
  TesCng	
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•  Trnsys	
  /	
  EnergyPlus	
  /	
  HVACSIM+	
  
•  Associated	
  ground	
  models/modules	
  –	
  short	
  *me	
  steps	
  

•  GSHP	
  array	
  op*misa*on	
  –	
  sensi*vity	
  analyses	
  
•  Relevant	
  heat	
  pump	
  models	
  

	
  

Related	
  issues	
  –	
  simulaCons	
  /	
  hybrids	
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Monitoring	
  /	
  metering	
  	
  	
  

Heat	
  metering	
  ?	
  
	
  
Electrical	
  metering	
  !?	
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Emi9ers.	
  	
  	
  
Whole	
  house	
  control	
  	
  
	
  
	
  
	
  
Underfloor	
  
	
  
	
  
Radiators	
  	
  
	
  
	
  
Convectors	
  	
  
	
  
Buffer	
  tanks	
  
	
  
Thermal	
  storage	
  –	
  Phase	
  change	
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Compressors	
  –	
  
	
  
	
  
variable	
  speed	
  	
  -­‐	
  mulC-­‐speed	
  ?	
  
	
  
	
  alternaCve	
  approaches	
  
	
  
	
  

Refrigerants	
  	
  	
  
	
  
CO2	
  /	
  
	
  
Hydrocarbons	
  (!)	
  
	
  
Water	
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Integrated	
  	
  approaches	
  	
  (domesCc)	
  	
  	
  	
  
Retrofit	
  for	
  the	
  Future	
  –	
  Sennen	
  –	
  Cornwall	
  

!
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Building	
  loads	
  ?	
  Progress	
  –	
  approaches	
  ?	
  	
  Reality	
  ?	
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Building	
  loads	
  –	
  cooling	
  –	
  real	
  ?	
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•  What	
  do	
  we	
  want	
  /	
  need	
  to	
  focus	
  on	
  ?	
  

•  Standards	
  ?	
  Best	
  prac*ce	
  ?	
  	
  Training	
  ?	
  	
  R	
  &	
  D	
  ?	
  	
  

•  GSHP	
  bibliography	
  -­‐	
  UK	
  /	
  EU	
  /	
  Worldwide	
  ?	
  

•  DEBATE	
  !	
  

•  Bear	
  two	
  things	
  in	
  mind:	
  

•  Cost	
  –	
  enormous	
  challenge	
  to	
  the	
  GSHP	
  industry	
  

•  More	
  “efficient”	
  GSHPs	
  –	
  require	
  larger	
  ground	
  loops……….	
  

Lots	
  to	
  look	
  at	
  /	
  play	
  with	
  	
  


