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FoRrTis v-Chill



FORTIS V-Chill

Robust and reliable ultra-low temperature chiller units, made specifically for the rigours of
high-output industrial application.

KEY FEATURES

2kW to 16kW (at rated conditions) Standard unit 4kW at -110°C
Temperature set points from -60°C to -130°C and beyond
Water cooled (air cooled options available)

Direct expansion to customer evaporator

Fully soldered/brazed refrigeration circuits

Electrical supply options for worldwide usage

Standalone or Site-level control options

Remote diagnostics and service/maintenance support options
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Green Resource Engineering (GRE) is an established ISO9001 manufacturer of
specialist thermal management systems, which also carries other industry-specific
accreditations. GRE has in-house design engineering, electrical, software and
production capability to develop and adapt the proven designs to meet specific client
requirements. GRE provides thermal control systems to a wide range of clients in
nuclear, aerospace, and medical device technologies.

Bio-storage at -80 °C demands:

e Extreme reliability

e The ability to carry large evaporators

e Be able to pull down large static heat loads from ambient to a required control
temperature

e High energy conversion and low energy consumption

e Low carbon footprint

The core industrially proven unit exploits a patented single compressor design to
achieve cooler (-130°C) temperatures, lower than achievable using a triple compressor
cascade or air-cycle (Brayton) processes. Total Equivalent Warming Index (TEWI) end
to end process carbon footprint) TEWI compared to LN2 at current grid carbon levels is
around 10 times lower. The main advantages are simplicity of control, instant start and
fast cool down. Significant energy savings can be realized as the single compression
design allows capacity control using a conventional compressor cycling strategy.
Siemens PLC brings adaptability and reliability with simplified integration with clients’
existing protocols.

The unique primary features are:

Larger capacity Copeland compressor is coupled with a brazed-plate heat exchanger
(CBx) construction. The CBx choice is optimized for both heat transfer and minimal
pressure drop. Thus a V-Chill 4k achieves a 25 to 30% increase in comparative
efficiency, making it the best of the breed. The CBx also allow the unit to continue to
operate under challenging condensing conditions of up to 70 °C, giving greater
resilience in the case of cooling water failure. The exclusive use of CBx greatly reduces
the number of joints, reducing potential leakage points. The V-Chill 4k incorporates
coalescent oil separators to protect the compressor and eliminate oil migration. Further
benefits are increased heat transfer. Reliability is improved by preventing oiling of
capillary lines and cool valve. GRE have designed, tested and manufactured bespoke
phase separators, which improve cooldown and recovery from overload.
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V-Chill is a refined and optimized design which eliminates the requirement for liquid-
injection cooling of compressor heads, a source of compressor failure. GRE uses a
patented Low GWP refrigerant blend. Uniquely using the latest 4th generation HFO
refrigerants GWP equivalence, while high at 4.54 Tons CO2/Kg, is the lowest currently
available. A total refrigerant charge of 8.3 kg (TEWI 37,724.00) is below the 50 T
threshold for biannual F-Gas checks (at time of writing).

Having a larger charge weight, the V-Chill 4k unit is able to realize the full cooling
capability of the compressor while maintaining a discharge temperature lower than

90 "C in steady state operation, enhancing compressor reliability. Its design incorporates
a larger expansion/holding tank, helps offload the compressor and carry a larger charge
weight where the evaporator volume is large. It is able to hold the whole refrigerant
charge, which is helpful if in-field service such as valve changes are required.
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ELECTRICAL SYSTEMS

All FORTIS units are built with
quality electrical components and
instrumentation, to ensure both
reliable operation and future parts
availability.

Our versatile, modular build
process enables us to tailor the
electrical build to your exact
requirements (including specific
instrumentation and controls, plus
different voltages and frequencies)

Wires, electrical components, and
instrumentation are marked or
tagged to enable easy on-site
maintenance by trained
refrigeration engineers.
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CONTROL OPTIONS

The FORTIS range of Chillers is built around the Siemens S7 range of PLCs, which
allow us to offer several different configurations for control, depending on your
requirements, including :

o Two-way MODBUS communications to allow system control by client site
system
e Standalone control with colour, touch screen HMI

e BacNet communications (two way)

COMMUNICATIONS PACKAGE (VIA 4G, ETHERNET OR WI-FI)

The Communications option allows the user to gain secure remote access to
monitor and control the system. It can also facilitate GRE’s remote diagnostic
support package if required.
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RUGGED CONSTRUCTION

Fully welded, stainless-steel process circuits and fully
soldered/brazed copper refrigeration circuits are
standard features of the Fortis Chiller range.

These materials and construction technique eliminate the
leaks and failures often found in systems using screwed
or compression joints. This combines with many other
features of the range to provide a tremendously robust
unit that is suitable for 24-hour continuous use.

QUALITY COMPONENTS

High-efficiency, brazed-plate heat exchangers are used in all
FORTIS Chillers. The heat from the refrigeration circuit(s) is
ejected into a common water path, simplifying connections and
ensuring good, balanced water flow. The internal design of this
type of exchanger is such that heat transfer between the two
fluid circuits is maximised. This means that the compact-sized
heat exchanger offers a very efficient performance.
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PRECISION ENGINEERING AND
MANUFACTURE

By combining precision manufacturing
techniques with an experienced workforce that
have put hundreds of machines into service over
the last 30 years, our products are built right, first
time, every time.
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BUILT-IN RELIABILITY

High-quality, hermetic scroll
or semi-hermetic
reciprocating compressors
are used in all Fortis V-Chill
units. All compressors are
mounted for smooth and
quiet operation.
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FORTIS V-Chili

GRE’s V-Chill unit incorporates patented technology, which is shown to be reliable,
high-power, and efficient over the -60 to -130 °C temperature range. XXXX’s intended
use is cryogenic (lower than -80°C) storage of delicate active biologically active
materials.

Specific adaptation (from GRE’s standard V-Chill 4K machine) to application demands
for XXXX can include:

e Vertical connection of refrigerant lines, to simplify and shorten connections.

e Hot gas defrost deletion, the very long duration of storage obviates the normal
requirement.

e Dual output to allow dual evaporators, which are of full system capacity. This
allows one evaporator to be in a clean ready state when the other is due for de-
icing.

¢ Modular build with services and control elements brought to the end. This allows
multiple units to be installed in banks minimising footprint and simplifying power
and water demand.

e Externally mounted isolation valves greatly simplify installation.

¢ Forklift and pallet truck access to ends and sides.

e Raised condensing (water temperature) limit to +50° C to allow use of free
cooling and improved robustness in the event of chilled water supply issues.

e Dry shipping of tested units at a standardized holding pressure of Nitrogen.
Facilitating simplified logistics.

e Units supplied with a full gas charge plus top up charge to accommodate
existing evaporator which has a high volume.

e Incorporation of BACnet IP with existing XXXX system architecture

e Controlled cool down of large static heat load through head pressure control.

¢ Increased refrigerant charge and improved overcharge handling through
incorporation of larger volume expansion tank
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Analysis

We will analyse your process
specification and help you select a
piece of equipment that will perform
as required.

Design and Engineering

Using 2D and 3D design software,
finite element analysis (structural,
thermal and flow) and extensive
manual calculations, our products
and systems are designed to cope
with all operational conditions.

Manufacture

With a wealth of experience in
fabrication, assembly and testing,
our products leave our factory with
the highest standards of
workmanship and quality.

Electrical and Software

Our team create bespoke software,
using trusted hardware to give
reliable, accurate and safe control of
our equipment. Control can be
independent or linked to a clients’
own systems.

Support

GRE can offer technical and parts
support, plus remote diagnostics (if
comms option selected). We can
also offer service contracts to suit
your business.

LEADERS IN THERMAL ENGINEERING




L‘

MADE IN
BRITAIN

/XRXE/

LEADERS IN THERMAL ENGINEERING

GRE. Ltd.
Highmount Court,

Mid Devon Business Park,
Willand, Devon,

EX15 2FB, UK

Telephone: +44 (0) 1884 820422
Email: info@gre-ltd.com

gre-ltd.com
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