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Design Basis — 5000 Tonne Vintage
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* Vintage period — 5 weeks
* Fully-owned plant
— Lifespan
= 30 years for stick-built
= 15 years for packages

— Interest rate: 7%
= Rental plant
— 3 year contract term

— 6 week rental period each vintage
— Diesel cost: $1/L (for generator)
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Refrigerant Choices
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= Synthetics (HFCs)/(HFOs - in the future)

— R410A

— R134a

— Plus an “alphabet soup” of other options

= Naturals
— Ammonia (R717)
— Propane (R290)
— CO, (R744)

= ITNEEDN'T BEAS SCARY
AS HALLOWEEN!



Global Warming Potential (GWP)
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Equipment
Tradltlonal Ammon la En ne Room




Equipment
R410a Water- Cooled Scroll
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Equipment
R134a Air-Cooled Screw
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Equipment
Propane Air-Cooled Recip. Package
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Equipment
Rental R134a Screw Air-Co
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Annual Cost Buildup

s- $10,000 $20,000 $30,000 $40,000

Capital recovery or rental

Rental Commmission & Transport

Annual Maintenance Cost I

Cooling Water Chemicals . m Rental Chiller
7 M R134a Chiller Package

Annual Energy Cost ($) :
Generator Rental

Diesel Cost (S) ]

Annual refrigerant cost ($) l
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Annual Cost of Ownership

Nominal 750 kW System (Refrigeration Equipment Only)
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kWh
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Hard to defend a full traditional
plantroom approach
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When selecting a chiller you may want to
play with the capacity “sweet spot” and
change glycol storage volume
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m Capital & Maintenance

" Refrigerant Recharge




W OPEX
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Naturals Synthetics



. . . 348,000
= Rentals are competitive with ownership

= You'll still need some baseline capacity

— Cold stabilisation etc.

: : : Rental
= Best to put in electrical supply capacity ::a
when building your facility to support a "
rental chiller Screw
R134a
Package
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Summary
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= Package equipment is cost-
effective

= Carbon Tax and Refrigerants are
ok, for now

* The premium for natural not too
big
= |f you plan to rent a chiller, put in

your own electrical infrastructure
If you can

Gas is greener on the natural side
of the fence!



Case Study:
Cloudy Bay Hot Water Upgrade




= Brief

— Existing 4,000t Processing
Winery

— Jackson Road, Marlborough
— Winery includes bottling line

— To potentially expand 60% by
2025

— Boiler, heat pumps and solar
options evaluated



Case Study: Winery & Plant Room

F A NN




* 5

R717
ﬁ CHILLER

130KW
HEAT
RECOVERY



Evaluate System Against Engineering Best Practice



= Demand:
= 480kW — 550kW Requirement for 2025
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Option 1 Option 2
391kW Heat Pump 300kW Diesel Boiler
(32C air, note 493kW
at 129C)

Option 3
300kW LPG Boiler

Option 4
150kW Solar +
300kW Boiler

Option 5
None

Option 6
150kW solar +
391kW Heat Pump
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TOTAL ANNUAL COST OF OWNERSHIP - HOT WATER UPGRADE
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Factors for Evaluation
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= Heat Pumps

= No cooling towers
availability so air cooled

requirement ] No-t hygienic
= Limited land available " Noisy
. = COP air cooled units at 2.6-
Peak COP in summer 3.3 at 129C

= Frost control system

Avallability in a power cut
= Marlborough

temperature range is
suitable
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York Elars D'am."”d Carrier Active Refrigeration
Technologies

Unit Price $106,400 $128,240 $101,547 $390,000

YLPAO435BE NS2201XH**V**00 N6HK
Power Outout’ 483kW @ 12°C 460kW @ 12°C Carrier's offer had a 561kW @ 12°C
P 391kW @ 3°C 365kW @ 3°C maximum temperature 484kW @ 3°C
output of 50°C and is
o 3.30 @ 12°C 261 @ 12°C therefore not suitable. 4.03 @ 12°C
2.69 @ 3°C 217 @ 3°C 3.24 @ 3°C
. 95dBA .
Noise Level (91dBA option) 96.5 dBA 93 dBA Not Specified
Refrigerant R410a R134a R410a Ammonia
Lead Time 10 — 12 weeks 12 — 16 weeks 12 weeks Not Specified

Additional noise reduction
Additional Comments available for $7,900 (reduces
noise to 91dBA)

Maximum temperature of
54°C @ 12°C Amb”

Good efficiency with shortest  Lowest efficiency, longest Not technically feasible for High efficiency, very high

Conclusion lead time and lowest price. lead time. this application. CAPEX, lead time unknown.




Case Study: Cloudy Bay Winery Hot Water Upgrade
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= Summary

= Total Annual Cost of Ownership of solar pre-feeding a heat
pump was the most cost effective. Our client preferred heat
pump installation due to:

- Reduced capital cost

- Site constraints

- Roof access issues

- Additional maintenance for solar system

(b ) - " '



