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INTRODUCTION

* Hospitality and food services is a large water consumer:

Water consumption | Energy consumption
(M m3/yr) (TWh/yr)

Hospitality and Food services in the UK 153.7 - 158.8 16.2
Total food and drink industry in the UK 347.3 — 366.4 37

* How much heat is still embedded in the drain water leaving the kitchen
= How much of this heat is recoverable in a financially attractive way.
= What would be the benefit of recovering this heat:

* Financially
* Environmentally
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MEASURED DATA IN THE HOSPITALITY SECTOR
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Occurence

TOTAL POTENTIAL IN THE SECTOR

Total potential in the food and services sector in the UK

Water consumption Heat recovery Potential Ce
(M m3/yr) potential (TWh/yr) savings (k tons/yr)

Hospitality and Food services in 153.7 - 158.8 1.32-1.37 206-213
the UK
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NPV over 10 years [£]

NPV over 10 years [£]

FINANCIAL FEASIBILITY IN THE SECTOR

Financial feasibility of DWHR in hospitality and services
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Financial Feasibility depends on:

Current heating fuel
Water consumption of the
kitchen
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Welfare Faciities

Site Waste/Recyciing

- Small Storage Arsa

—-~--—— Delivery Route
Heat Main

Services

Fencing

T
Penrhyn Castie

Piaréroom Slab Locafion

* Direct Heat recovery from
the kitchen drain.

* Height: 2.1 m

* Drain water temperature up

to 50°C.

* Average daily flow:
652.5 |/day

* 3 proposed heat recovery
systems.

- Selection must be made
based on savings compared
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THE CASE OF PENRHYN CASTLE

3 Different configurations

Yearly savings at the kitchen in Penrhyn Castle

105 102.5

* GHG savings are small due

92.5
. to the low conversion factor
of Wood pellets.
65 675 - Compared to coal,
50.07 annual savings can lead up
: to 784.8 kg Ce/yr
4 37.36 38.57 9 / 7
25 * Uncertainty remains on the
drain water flow.

* Temporal mismatch remains
OPEX Savings (£/yr) GHG Savings (kg Ce/yr)
possible within the 5 minute

O

15
mCurrent BC1 mC2 mC3 calculation interval.
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PENRHYN CASE: ENVIRONMENTAL IMPACTS

buffer tank

Configuration 2+3

Configuration 1
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PENRHYN CASE: LIFE CYCLE ASSESSMENT
 slectn.refining

low grade scrap
(10%)

Landfill (30%

_—7

sorting

clean scrap
(60%)

primary copper
(30%)
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PENRHYN CASE: LIFE CYCLE ASSESSMENT

impacts

material === global warming

eutrophication
m=) emissions )
energy ) 5 * acidification
— " ozone depletion
land use =) warer
] resource
soil consumption
ecotoxicity
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kg CO2-eq.

PENRHYN CASE: LIFE CYCLE ASSESSMENT

Config. 1: Global warming potential (GWP)
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PENRHYN CASE: LIFE CYCLE ASSESSMENT

All configurations: Global warming potential (GWP)

250
B end-of-life
200 M transport
® packagin
150 P ging
o B valves
o 100
O B pumps
2
50 M pipework
- B buffer tank
0
Config 1 Config 2 Config 3 W heat exchanger
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PENRHYN CASE: LIFE CYCLE ASSESSMENT

All configurations: CO2 payback time

600

500

400

300

CO2-eq.

200

100

o)

W heat recovery equipment (10 year life time)

config 1

config 2

biomass ™ natural gas

config 3

CO2 payback times:

Biomass:
1 — 8 years

Natural gas:
1 — 5 months
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CONCLUSIONS

* Heat recovery as viable solution for GHG mitigation, configuration 1 preferred

* Life time of products exceeds the carbon payback time

* Choice of materials and use of recycled materials crucial to minimise footprint

Heat recovery potential | Potential Ce savings Potential OPEX
savings

Kitchen at Penrhyn castle 1.68 — 2.27 MWh /yr 37.36-50.27 kg/yr 67.5-102 £/yr
Hospitality and Food services in the 1.32 - 1.37 TWh/yr 206-213 k tons/yr  93.16-96.69 M£/yr
UK
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PERSPECTIVES

Demonstrator
* Observing the actual operation of the system.

* Verifying assumptions, and verifying uncertainties on the measured data.

e Get information on mismatches of clean- and wastewater flow.

Overall sector

* Estimate the economically and environmentally viable heat recovery
potential in the UK/Ireland.

* Address the ‘lost’ potential for kitchens with low water consumption.
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THANK YOU!

Questions?e Isabel Schestak

PhD Candidate — Researcher

College of Environmental Sciences and Engineering
Bangor University, Bangor (Wales)
Isabel.Schestak@bangor.ac.uk
+44(0)1248-383219

www.dwr-uisce.eu

Jan Spriet

PhD Candidate — Researcher

Civil, Structural & Environmental Engineering
Trinity College, Dublin (Ireland)
sprietj@tcd.ie

+353(0)18961311

www.dwr-uisce.eu

. . & - —— e asencan . _
Sl Trinity College Dublin — e R e~ PRIFYSGOL o
2" annual Dwr UISCE Conference PRy o e Batle ettt OSSR ——— . B ANGOR E
. & he ublin << - ’—%— UNIVERSITY ¥ 17
Dublin, 23 /10 /2018 = —

Energy Recovery in Water Services
Adennill Ynni yn y Diwydiant DWwr

Dwr Uisce


mailto:Isabel.Schestak@bangor.ac.uk
http://www.dwr-uisce.eu/
mailto:sprietj@tcd.ie
https://www.dwr-uisce.eu/

