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Cost
£8.35m
WP1
Delivery
WP2
Ground
Source
Heat
WP3
Underground
Coal
THE Gasification
SEREN

PROJECT

CARDIFF
UNIVERSITY

PRIFYSGOL
CAFRDY

Start Date
Mar 2010

WP4
Carbon
Storage &
Sequestration
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End Date
Jun 2015

WP5
Geoinformatics
Toolkit




Project Delivery

“»Software
“*Know How
“*Products
“*Processes

“*Evening Lectures
“*Day Seminars
“+*Conferences
“Web Site

“+Case Studies

Industry
Take-up

X

Dissemination

Engagement
Input Phase

Research

Geoenvironmental Research Centre
Canolfan Ymchwil Ddaearamgylcheddol

“*Computational
“*Experimental
“»*Demonstration

“*Mail Shots
“*Email shots
“*Advertisements
“*Phone calls
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WORK PACKAGE WP1 - DELIVERY

Engagement

» Companies

» Stakeholders
o Carbon Trust
o Environment Agency
o Coal Authority
o GSHP.

» Local authorities and Business Clubs

ARDIF| .
Eriiztr Geoenvironmental Research Centre
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L Seren

WORK PACKAGE WP1 - DELIVERY
Transnational

» Global community: UNIDO, UNESCO, EIT KIC
InnoEnergy and Climate Change KIC

» Developing Research Centres in Ghana and
Nigeria — UNIDO backed.

» Joint Projects with Central Mining Institute,
Katowice, Poland

» Collaboration with IIT Roorkee, India

CARDIFF

Geoenvironmental Research Centre
GerDw  Canolfan Ymchwil Ddaearymgalcheddol
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SEREN PROJECT TARGETS

Output Target
Enterprises Assisted 80
Collaborative Projects 25
Companies Created 8
Jobs created 153
Enterprises Adopting or improving equality 30
strategies and monitoring systems
Enterprises Adopting and implementing 30
Environmental Action Plans
New or improved products, processes or
Serviced launched 25
Investment Induced (Emillion) 10

CARDIFF

Geoenvironmental Research Centre
GerDw  Canolfan Ymchwil Ddaearymgalcheddol
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WORK PACKAGE WP1 — DELIVERY

Cross Cutting Themes

-

L Seren

C Close ﬂ Welcometo the Seren ECODE @

Env. Statement L Scrasning lnulnunrml I Results ] Action Plan

Utilities Waste
Screening Please tick
® Have you appointed an environmental champion? [x]
® Are all employees aware of your organisations key enviranmental (=]

impacts, and how they as individuals fit into the eco-code?
® Are all companies in your supply chain aware of your eco-policy? =]

® Have you carrled out an environmental legislative compliance check with

‘the NetRegs website?

Energy & Water Usage February =] cost/uni
Electricity Used 80 kwh 015
Gas Used 20j Asnrs 0.8

CARDIFF

UNIVERSITY
PRIFYSGOL o
CAERDY[H»

Water Used @ m 1087

Water Discharged 3 m o
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Vour £ 8 eysteme

- Handy definitions of key ferms: | ne S ot o Koy
e T & barter ‘of ey

A At quis 18 e 10 el sl e e kivy, panciglecs o dlired @1
of oquady are

- S=if sssessment teol
e detinaonc 5 10
St ) et 1 € ey b gt e

EcoCode
Software

E&D Software
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WORK PACKAGE WP3 - UCG
High Pressure Rig

» High pressure high temperature rig

» Can produce data

O product gas composition,
o0 product gas ultimate yield, etc.

» Environmental issues being addressed

» Tools being developed include:
o Coal resource assessment tool
o .Cgemical model
o Energy model

ARDIF| .
R Geoenvironmental Research Centre

Dy Canolfan Ymchwil Ddaearymgalcheddol
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WORK PACKAGE WP4 — CSS

Experimental Work
» Apparatus development.
= Adsorption/desorption unit.
= Permeability/gas flooding unit.

» Coal sampling.

South Wales
active mines 201,

CARDIFF

PRIFYSGOL
CARDY

> Resource Assessment.

> Site Selection.

Geoenvironmental Research Centre

Geoenvironmental Research Centre
Canolfan Ymchwil Ddaearamgylcheddol
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Europe & Wales: Investin;
European nal Des

your Future
ent Fund

Research

Events

Opportunities

|| Business Support

e

UNESCO Chair

|

i Mout vistmel (D Pomstart B Arsason (0 o oy L

Noticn

Site Map

IAEA Centre of Excellence

L Seren

Other Cardiff Uniwersity sites:
CARDIFF
UNIVERSITY

Cardiff Liniversity

Cardiff Schy

aineering

Institute of Erdironment and
Sustainability

CARDIFF

UNIVERSITY

PRIFYSGOL

CAFRDY

Welcome (@ Seren Wel) Portalt

U Seren

Resol s Networkir

‘Seren and Sustainable Energy

The aim o the DYOJECt 15 L0 Qeliver new and nnovatve
ground enginesring technologies that will address the low
carbon agenda. These technologies will be showcased and
pramoted globally with a view to encouraging arganisations with
low carbon initiatives to move to Wales, The thrust of the
project is ko create new companies and jobs, support existing
companies, and increase profitability in companies within the
convergence area, In short, the project wil commercialise
innowative ideas, At the heart of the project is the development
and strengthening of a cimate of innowation and exploitation of
low carbon technologies across Wales, highlighting Wales as a
|zader in this area. Research priorities identified are:

* Ground Source Heat

+ Underground Coal Gasification

« Carbon Storage and Sequestration

Training Seren Toolkit

Seren in pictures

Search

See more...

* Geoinformatic Packages: Low Carbon
As a resulk of this project, new industries will be created in
wiales, and there will be a need to retrain and upskill the welsh
workforce to prepare them For the new challenges offered by
these initiatives. Part of the project aims will be to address the
Upskiling and training needs of the workforce through a
planned programme of lectures, seminars and workshops,

Seren video j
L ]

Geoenvironmental Research Centre
Canolfan Ymchwil Ddaearymgalcheddol

Featured application

Search GRC weh site:
Search

This Free seriptis prowided by JavaSept Kit and powered by

Ses more..,

—_—
Seren News

Seren launches new products!

Seren has launched two new praducts as |1
part of the Seren toolkit; the Seren Eco
Code and Seven H-GOLD!

The Festured spplication devaloped by Seren today i Ssren H-GOLD

Seren Horizantal Ground Loop Designer (H-GolD) is a standslone softueane
tool, dewelopad spedfically te sid Small 2nd Madium enterprises to improve
the design of horizontal ground leops by removing complexity, mprowing
accuracy and tailoring desiqn parameters specifcally For the Wiekh climate and
geclogy. The software is deweloped to quide the less sxparienced dasigner

Seren Eco Code and Seren H-Gold!

Yfou can download and try the new
products at the Seren web portal,

sironmental Research Centre
Canolfan Ymchwil Ddaearamgylcheddol
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GSHP tool for initial analysis

Existing heating system

Plomse, Ml in the fom below regarding e 0 Seren
axisting hoating system in your proporty:

Current hoating demand (KW): |

& Seren

Typo of el used
FLEG boder (cordereing)

aleix
F, ~ i
-, BB
El
e 1 e s 1 -

L

Efficency,carbon and cost savings using GSHP
instead of existing heating system

g, the heating efficiercy wil

arber lockprint
£ will ke

For more infarmation visit the Seren taolkit

TSN

| [ P | s it e 420 it o | | | s s b g B e |
T e ] i e Lo T | e—r— {jm] P | Wonmdrans | @ [#CRIO0 wa
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WORK PACKAGE WP2
GROUND SOURCE HEAT
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Temperature with time
20
18
:J _‘QM 90.469,16.53
<16 —
o | gemmmmm 90.469,15.56
S
2 14 J 2008 90.469,14.12
o ABRRRFEE —8—0.569
g JP—— —=—1304
g 12 ——=2576
[
10
Daily Rainfall
8 20
0.000 10.000 20.000 30.000 40.000 50.000 60.C 18
Time(Day) 16
—14
£ 12
(=u 10
3
£ 8 = Daily Rainfall
©
X 6 ;
4
2 1 1 |
| e— 0 1 x Ll |' mITN ” 'II | . | Thermal Conductivities 2.06 2.87 2.44 In-site
SCS—CTEEn ’ 1 11 21 31 41 51 61 :
- Moisture content 8 15 12 Lab
Time (Day)
Bulk Unit Weight 13 19 16 Lab
Mineral Content Quartz Lab
Soil classification Lab
Sample 1: Fine Grained soil (Inorganic silt, ML) >70% passing 75 um
Sample 2: Coarse Grained soil (Gravel) <36% passing 4.5 mm

CARDIF| .
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* Heat load calculation as per BS EN
1ISO13790

* SMEs involved in energy market

* Pre-feasibility Study
* SMEs new to the GSHP market

* Long term behaviour
« Companies in Consultancy, Designing
and installation
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 Software as a tool for Welsh companies new to GSHP Market
» Software adequately provides the assessment for pre-feasibility of GSHP system

Type Reviews
*Developed for Horizontal

. —— » Can be improved as WP2
ground loop size estimation D

uncover parameters

» Satisfies the MIS 3005
standards for in-house
software design tool

P | Seren H-GoLD
Significant features Delivery
* Building energy demand ‘ « Software is stand-alone and
‘ includes an 'installer' to launch
* Local ground temperature, ‘ | from CD

 Soil and pipe thermal conductivity

* Pipe parameters
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 Software as a tool for companies in Energy Market
» Software adequately provides the energy demand for space heating & cooling of the

buildings.
Type Reviews
*Developed tool provides - Can be improved as
annual and monthly energy | _ Collaborative company
proposes
Satisfies the BS EN ISO:
13790
- SEREN HLC
Significant features Delivery
Consider the effects from . Er?\\;ﬁljonprﬁcelri? Excel
e Transmission, l
* Ventilation,

* Internal heat gains,

» Solar heat
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 Software as a tool for companies in Consultancy, Designing and Installations
» Software will adequately provide long term behaviour for GSHP System

Type

*Calculates for 20 years:
Length of the loop & Hourly
change of Temperature n the
ground and heat carrier fluid

* Finite Difference Technique

Significant features
Consider the effect of

* Monthly heat load

» Local weather condition

G Geoenvironmental Research Centre

Seren Advance
Design Tool

Reviews

» Can be improved as
Collaborative company
proposes

Delivery
» Standalone Software

* Developed in Visual Basic and
MATLAB

GerDw  Canolfan Ymchwil Ddaearymgalcheddol
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[Ground Loop Boundary

Range of simulations were undertaken considering both horizontal and vertical
systems.

*A subsequent investigation showed that both horizontal and vertical ground loop
boundaries could be successfully represented with relatively simple boundary
conditions (e.g. an average W/m length)

*This was especially the case for horizontal systems due to the relatively low heat
fluxes induced and the dominance of the surface boundary.

{Surface Boundary J

* A boundary has been developed within COMPASS which is capable of representing
the ground surface.

« The boundary breaks down the surface components to the shortwave, longwave,
sensible and latent heat fluxes.

CARDIFF

Geoenvironmental Research Centre
Gerbvp  Canolfan Ymchwil Ddaearymgalcheddol
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Open loop system using using §
mine shaft as a heat resource &
2
£90,000 5
£80,000 < sl
£€70,000 -
"; (60,000 <
e 3 gs0,000 1
= ;zé:f;ge‘é‘fgﬂ; ,z: £40,000 <
= g £30,000 1
o l'i‘t €20,000 <
€10,000 <
= £0 v v
Off peak electric Peak electric o
Ly Seren
— Net benefit of mine water heat pump

system over other heating systems

w Geoenvironmental Research Centre

[
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TARGETS — UP TO AUGUST 2012

CARDIFF

Output Target | Achieved
Enterprises Assisted 25 25
Collaborative Projects 8 8
Companies Created 1 2
Jobs created 13 10
Enterprises Adopting or improving equality 4 7
strategies and monitoring systems
Enterprises Adopting and implementing 4 20
Environmental Action Plans
New or improved products, processes or
Serviced launched 4 23
Investment Induced (Emillion) 0.5 0*

Geoenvironmental Research Centre
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DIOLCH YN FAWR AM WRANDO
THANK YOU FOR LISTENING

Dr R.W. Francis (SEREN Director),
Geoenvironmental Research Centre,

Cardiff School of Engineering, Phone : (029) 2087 5005
The Queens Buildings, E-mail : FrancisRW1@cf.ac.uk
The Parade, Newport Road, Web : www.grc.cf.ac.uk

Cardiff CF24 3AA
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