Renewable Sappi

heating .
: Renen / Sappi
options Pilot Heating Project

£
solar | domestic

biogas J _
biomass | ipdustrial
heating . k

consulting | commercial

“ Y : enoERIIts agricultural
& 1 Y e TS : N research g
A\ — -"‘ . ‘\ - ‘4- ”5\\- - A \_ -

%\ e RENEN “The go-to alternative energy specialists.” www.renen.co.za
- Renewable Energy Solutions Call: 033 343 4939



Background | Sappi SRC Energy Audit

* Energy audit conducted at SRCin 2012

e Audit process
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Heating solution | Solar thermal + Biomass
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Heating solution ‘ (1) Solar thermal collectors

* Four (4) x 50 tube low pressure |
collectors \

* Avg. annual delivery 22 kWh/day each

e Benefits
l. Low maintenance
.  Modular and scalable
lll.  Most efficient known solar collectors
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Heating solution ‘ (2) Biomass pellet boiler

e 25 kW auto-feed biomass pellet boiler

 Why biomass pellet
|.  High calorific value (16 MJ/kg)
Il.  Easily transported
lll.  Sustainability (GHG considerations)

IV. International trend toward biomass
use, especially biomass pellet
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Heating solution ‘ (3) Insulated buffer storage

e 20 000 litre buffer storage

* Designed to deliver sufficient hot
water through a winter night

* Allows for energy to be captured
during sunlight hours and used when
required

* Modular & Scalable

* Insulation
I.  Glass-fibre blanket
lI.  Support wire
lll.  Waterproof canvas.
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Heating solution | (4) Automation & (5) Zones PP
/

2
2
&
f
:
}——{c:_;ﬁDTD}—
it
A
§
d

{
m
=
=

T_é —] : = Tl HOPE HEATIN

LPPLY LIKE LAID

nnnnn

( }— AR ST o, e v e \. O E:L \\«§=
FLOOR PLAN - GENERAL LAYOUT (o e oe FLET et o) ,

| 20 000 LI 0 W'

6 TAME ON 3w & Se X 1! Soum

AICED COMCPETE PLINTH CAST
I [

PROPOSED GREENHOUSE HEATING INSTALLATION || mmmmon RENEN  Bimi..
FOR SAPPI RESEARCH HOWICK Renewable Energy Solutiens
GENERAL LAYOUT ) gu:“"éih%.culn.l.-.m.m ?ﬂ."«_ﬁl?‘L"1046/100 A

«, + RENEN

Renewable Energy Solutions “The go-to alternative energy specialists” www.renen.co.za




sappi

Results | Why solar, biomass combination?

Power security e
Solar

Collector

Efficiency

Sustainability

Controller

Economical

Cold water feed
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COP versus Temperature (Air to Water Heat Pump)

Results | Why solar, biomass combination?

* Power security * Generation of energy at
the right time
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Results | Why solar, biomass combination?

Power security BUILER HEAT PUMP

e Efficiency
e Sustainability
+ Economical e "
o o o o
C02 EMISSIONS per USEFUL kWh (kg/yr) - 20,000 kWh/yr
% Source: GreenMatch
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Results

S

Power security s

7 000,00

Efficien Ccy 6 000,00

5000,00

Sustainability 400,00

3 000,00
Economical

1 000,00
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Why solar, biomass combination?

Nov-16 Dec-16

sappi

Levalised Cost

Project R0.59/kWh
Ruraflex Low Season (avg.)* R0.80/kWh
Ruraflex High Season (avg.)* R1.28/kWh

*Specific to Sappi SRC (avg. across all ToU)

Jan-17

H Renen Eskom eqv. (Low Season) B Eskom eqv. (High Season)
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Results ‘ Heating performance
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Results ‘ Heating performance

Heat storage tank temperature Root zone temperature
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Results | Heating performance
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Results ‘ Thermal imagery
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Results ‘ Thermal imagery
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Results ‘ Thermal imagery
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Research, Planning and Nurseries
Shaw Research Centre

R107 District Road Tweedie Howick 3290
South Africa

Project part financed by
The Ministry of Foreign Affairs of Finland,
The Austrian Development Agency,

the UK department for International Development
and Renen Renewable Energy Solutions.
EEP Project 8

@ EEP RENEN

ENERGY AND ENVIRONMENT .»." Renewable Energy Solutions
PARTNERSHIP www.renen.co.za
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‘SHARING PLANT PRODUCTION KNOWLEDGE

Th a n k yo u Mike Smith (mike.smith@renen.co.za)

Craig Ford (craig.ford@sappi.com)
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