Up to

40%

more efficient

than equivalent
compressors in their
size range
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Oil-Free Performance Advantage

Oil-Free, magnetic bearing compressor technology eliminates complex oil and refrigerant lubrication
management systems resulting in a simplified chiller design, increased reliability and reduced maintenance.

Oil-free, magnetic
bearings and integrated
variable speed drive
delivers industry leading
efficiency with no ,
performance degradation -
over the life of the
compressor.

Zero Performance
Degradation

Danfoss Turbocor® compressors have no oil in the system

which means there is no performance degradation due to oil
contamination. This, along with the contact-free operation enabled
by magnetic bearings means the performance remains consistent
over the life of the compressor.

Performance Degradation Over Time*

| Oiled Compressors | | Oil-Free Compressors |
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5 10 Life of the Compressor

YEARS OF OPERATION
*Source: Tsinghua University Study 2014

Permanent magnet
synchronous motor
provides high efficiency
and enables compact
design.

Two stage compression
design provides flexibility
to use for water-cooled
and air-cooled chiller
applications.

...................................................

Reduced Maintenance

A chiller using oil-free technology has fewer
mechanical parts and simpler design since
all the components associated with the oil
management system are eliminated. This
results in reduced maintenance and higher
reliability over the life of the chiller.

FREQUENCY
Oiled Chiller Oil-Free Chiller

Not Required

MAINTENANCE TASK

Check QOil Level Daily

Change Ol $1,600 Annually Not Required

Replace Ol Filter $2,000 Annually Not Required

Inspect Key Components Weekly Not Required

Oil Analysis $50 Annually Not Required

Total annual maintenance cost associated with the oil management system = $3,650
Lifetime maintenance cost associated with the oil management system = $83,950
Note: Based on 23 year chiller life expectancy per ASHRAE Handbook
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Models TTS300, TTS350, TTS400,
TTS450 and TTS700

The TTS Compressor

Efficient: Danfoss Turbocor® model TTS oil-free compressors are available in five
different models ranging from 60 tons / 200 kW to 200 tons / 700 kW. The TTS
compressor portfolio offers industry-leading efficiency with integrated part load
values (IPLV) up to 40% better than a comparably sized screw chiller.

Flexible: All models are capable of operating under standard water-cooled and
low lift chiller operation while the TTS300, TTS350 amd TTS450 have the ability
to operate at high lift for air-cooled or heat recovery operation. In addition,

the TTS300 has the ability to operate in medium evaporator temperature
applications with a range of 0 and -10 °C (between 32 and 14 °F).

Quiet: The low sound levels of the TTS compressor reduces customer
complaints in noise-sensitive applications and reduces the cost of
expensive sound treatment typically required of noisy screw
compressors. The TTS Series compressors have sound pressure levels as low
as 70.0 dBA at 1.5m (5ft), resulting in up to 8 dBA lower than a typical screw
compressor.

Low Global Warming Potential (GWP) refrigerant: All TTS compressor models are compatible with the non-flammable R-513A refrigerant
with low GWP as standard. They are also available with HFC-134a with no Ozone Depletion Potential.

Model TTS300 TTS350 TTS400 TTS450 TTS700

Refrigerants R134a or R513A

Capacity 60 to 90 tons 70to 120 tons 90 to 150 tons 100 to 150 tons 130 to 200 tons

Operating map Air- and Water-Cooled, Low Lift Water-Cooled, Low Lift Al andL\c/)Vv?/tErf—tCooled, Water-Cooled, Low Lift
380V, 400V, 460V, 380V, 400V, 460V, 380V, 400V, 460V,

Voltage 575y 575V 575V 380V, 400V,460V,575V 380V,400V, 460V, 575V

Dimensions 788 mm (31.0in) — 518 mm (20.4 in) — 487 mm (19.2 in)

Weight 120 kg (265 Ibs) 132 kg (290 Ibs) 132 kg (290 Ibs) 132 kg (290 Ibs) 144 kg (318 Ibs)

487 mm (19.2in)

”_‘ﬂ_

H 788 mm (31.0in) H
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Models TGS230, TGS310, TGS380,
TGS390 and TGS520

The TGS Compressor

Efficient: Danfoss Turbocor® model TGS oil-free compressors are available in five
different models ranging from 40 tons / 140 kW to 150 tons / 540 kW. The TGS
compressor portfolio offers industry-leading efficiency with integrated part load
values (IPLV) up to 40% better than a comparably sized screw chiller.

Flexible: All models are capable of operating under standard water-cooled and
low lift chiller operation while the TGS230, TGS310 and TGS380 have the ability
to operate at high lift for air-cooled or heat recovery operation. In addition, the
TGS230 has the ability to operate in medium evaporator refrigerant temperature
applications with a range of 0 and -10 °C or 32 and 14 °F.

Quiet: The low sound levels of the TGS compressor reduces customer

complaints in noise sensitive applications and reduces the cost of

expensive sound treatment typically required of noisy screw compressors. The TGS
Series compressors have sound pressure levels as low as 70.0 dBA at 1.5m (5ft),
resulting in up to 8 dBA lower than a typical screw

compressor.

Environmentally Friendly: As part of the Danfoss Turbocor® long term refrigerant strategy, the TGS compressor portfolio uses the next-
generation refrigerant HFO-1234ze which features a Global Warming Potential GWP < 1 and zero Ozone Depletion Level (ODP). In addition,
all TGS models can be used with low GWP R515B which has an ASHRAE A1 safety classification.

m TGS230 TGS310 TGS380 TGS390 TGS520

Refrigerants HFO-1234ze or R515B

Capacity 40 to 70 tons 60 to 90 tons 88to 110 tons 70to 120 tons 90 to 150 tons
Operating map Air- and Water-Cooled, Low Lift ALlE andL\évvitEirf—tCooled, Water-Cooled, Low Lift

Voltage 380, 400, 460, 575V 380, 400, 460, 575V 380,400, 460, 575V 380,400, 460, 575V 380, 400, 460, 575V
Dimensions 788 mm (31.0in)= 518 mm (20.4 in) — 487 mm (19.2 in)

Weight 120 kg (265 Ibs) 132 kg (290 Ibs) 132 kg (290 Ibs) 132 kg (290 Ibs) 144 kg (318 Ibs)

487 mm (19.2 in)

% 788 mm (31.0in) H
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Model TGS490

2020 AHR Expo
Innovation Award

=

A

The TGS490 Compressor

Efficient: Danfoss Turbocor® model TGS490 oil-free compressor has a capacity
range of 85 tons / 300 kW to 140 tons / 490 kW and can be used in air or water-
cooled chiller applications. The TGS490 compressor offers industry-leading
efficiency with integrated part load values (IPLV) up to 50% better than a
comparably sized screw chiller.

Environmentally Friendly: The new TGS490 is the world's first oil-free, magnetic
bearing centrifugal compressor that offers the flexibility to be used with either
ultra low GWP HFO-1234ze or R-515B. R-515B has a GWP of 299 and an ASHRAE
A1 safety classification - allowing users to be compliant with applicable refrigerant
regulations and safety codes.

Lifecycle Cost Advantage: The new TGS490 features oil-free, magnetic bearing
technology for industry-leading performance with up to 40% better part load
efficiency versus fixed speed screw compressors and no mechanical wear or
performance degradation over the life of the compressor. With a large capacity
range up to 140 tons / 490 kW, the TGS490 can meet a 400 ton air-cooled chiller
capacity requirement with only a three compressor configuration.

Refrigerants
Capacity
Operating map
Voltage
Dimensions

Weight

% 788 mm (31.0in) H

HFO-1234ze or R-515B
85 to 140 tons
Air- or Water-Cooled
380V, 400V, 460V, 575V
788 mm (31.0in) - 518 mm (204 in) - 487 mm (19.2 in)
132 kg (290 |bs)

487 mm (19.2in)
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Models TTH375 and TGH285

The TGH and TTH Compressor

rm 2018 AHR Expo

wemes  Product of the Year Wide Operating Map: The new Danfoss Turbocor® TTH and TGH compressors

% expands the benefits of oil-free technology into high lift applications with
pressure ratios up to 6.2. High lift applications include air-cooled chillers in hot

ambient climates, hot water for heat pump or heat recovery, and low-temps for
thermal storage or low-temp process applications. The compressor can operate
up to a maximum saturated discharge temperature (SDT) = 156°F / 69°C which
allows for air-cooled chiller operation in extremely hot ambient climates and the
ability to generate hot water for heating, domestic water or process heating.

Efficient: Two models are available: TTH375 with a nominal capacity of 107 tons
/376 kW and TGH285 with a nominal capacity of 82 tons / 288 kW. The TTH and
TGH compressor portfolio offers industry-leading efficiency with integrated part
load values (IPLV) up to 40% better than a comparably sized screw chiller.

Quiet: The low sound levels of the TTH and TGH compressor reduces

customer complaints in noise sensitive applications and reduces the cost of
expensive sound treatment typically required of noisy screw

compressors. The TTH / TGH compressor has sound pressure levels as low as 70.0
dBA at 1.5m (5ft), resulting in up to 8 dBA lower than a typical screw compressor.

Environmentally Friendly: The TTH model is
m— compatible with R134a and low GWP non-flammable

Refrigerants R134a or R513A HFO-1234ze or R515B R513A, while the TGH model uses next-generation
Capacity 107 tons 82 tons refrigerant HFO-1234ze which offers a GWP < 1 or
low GWP R515B which has an ASHRAE A1 safety

Operating map Air- and Water-Cooled, High Lift classification.

Voltage 280 A0 A0 570 Sl A6l 70 Innovation: The Danfoss Turbocor® TTH / TGH
Dimensions 932 mm (36.7in) - 590 mm (23.2 i) - 487 mm (19.2in) compressor was the recipient of numerous awards

i including the Product of the Year at the 2018 AHR

Weight 163 kg (360 1b) Expo, 2018 China Ref, and 2018 Mostra Convegno.

{f\ ~

% 4 | — H
S Al
p — N

487 mm (19.2in)

VAT

H 932 mm (36.7 in) H
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Model VTX1600

The VTX1600 Compressor

Efficient: The Danfoss Turbocor® VTX (Variable Twin Turbo) oil-free compressor
takes all the benefits of magnetic bearing technology into larger capacity ranges
above the TTS /TGS models. Available up to 450 tons / 1600 kW capacity using
an economizer, the VTX1600 offers unparalleled performance for water-cooled
chiller applications with full load efficiency = 0.52 kW / ton and IPLV - 0.32 kW /

ton.
1 Stable Operation: The VTX1600 compressor uses an advanced impeller design
i and IGV to allow for extended unloading at standard AHRI conditions and
constant pressure ratios.
Flexible Design: The VTX compressor offers variable refrigerant discharge pipe
connection orientations (0°, 45°, and 90°) for more flexibility in the chiller design.
- 1_9‘ T
P~ o
Horizontal Discharge Angled Discharge Downward Discharge
Rotated 0° (Standard) Rotated 45° Rotated 90°
Refrigerants R134a, R513A, HFO-1234ze, or R515B
Capacity 375 to 450 tons
Operating map Water-Cooled
Sound 77 dBAat 1.5m (5")
Voltage 380, 400, 460V
Dimensions 11082 mm (43.6in) — 676.1 mm (26.6 in) — 596.0 mm (23.5 in)
Weight 375 kg (827 Ibs)
-
i
f
M - 596.1 mm (23.5in)
{ '
& ) i

% 1108.2mm (43.6 in) %{ }% 676.1 mm (26.6 in) ﬁ(
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Environmentally Friendly  Benefits for Data Center
Danfoss encourages the use of low GWP | nSta | |at|o NS

refrigerants to help slow, and ultimately reverse,

the process of global warming. Danfoss Turbocor® Danfoss Turbocor® compressors offer features to save energy costs
compressors are available with R134a and low- and maintain operation 24/7 to meet the needs of Data Center
GWP A1 non-flammable R513A, R515B and ultra- mission critical applications.
low GWP HFO R1234ze, . . .
; ) ) . High SST Range Low Lift Operating Fast Restart
@ enables leaving Range allows for capability in less
chilled water cooling at low ambient | than 30 seconds
R134a R513A R515B | HFO1234ze temperatures up temperatures, ensuring | after a power
MODELS No flame No flame No flame No flame ° .
propagation propagation propagation propagation to 28°C to reduce year round operatlon. outage or voltage
GWP = 1300 GWP =573 GWP =299 GWP <1 power consurnption. sag.
= _ 7
TTS/TTH
£ v v
TGS /TGH
- v v v v
VTX

APPLICATIONS

MODELS _ s

Water- or Evaporative- Air-Cooled Chillers Thermal Storage / Low |Water-Water Heat Pumps /
Cooled Chillers Temp Process Heat Recovery

l m v
TTS400 TGS390
TTS700 TGS520

& o

Air-Water Heat Pumps

v v v v
TTS300 TGS230
TTS350,TTS450, TGS310,
TGS380, TGS490
i _ v v v v v
TTH375 TGH285 Up to 126°F Ambient
Temperature

- v

VTX1600
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The Danfoss Turbocor® Portfolio of Oil-Free Compressors

Danfoss Mobile Apps

Turbotool® App

Quick Access to Danfoss Turbocor® compressor
troubleshooting.

ChillerROI App

Simplify your chiller decision making by
calculating the ROI quickly and easily.

F @ ceccseeced

Troubl.eshoot|

lesessscsces

Documents
&Video

besssscscscss

)

Spare Parts Sttectteennnnes

&

The TurboTool® app makes
it easy for technicians o
troubleshoot issues on Danfoss
Turbocor* compressors

The user can select from a lst
of symptoms in the app that
match the problems exhibited
by the compressor being
serviced. The app will then

list potential causes, solutions

1o the problem, and service
literature to reference for further
information.

» N -

You no longer need to keey
hundreds of pages of parts
catalogs and training manuals
With the app, all of this
information is at your fingertips
on your smart device.

With the app, you can access
videos made by Danfoss
Turbocor® that demonstrate
how to remove, install, and
rebuild key components on
Danfoss Turbocor® compressors

—0 TurboTool® helps you to
quickly identify the required
spare parts. A quick scan of
the compressor serial # using
your smartphone camera or by
entering the part # or model
#,and the app will display
potential spare parts kits

24/7

Access to all things
Danfoss Turbocor®
compressor
troubleshooting
on site

Input Data_|

Input Data |

{0

Exporf Data |

4

(e

Analyze |

ot

Input the efficiency (PLV) and
Capex cost of the two chillers
being compared - Chiller A
and Chiller B

Input the capacity, operating
h
c

ours and energy costs of
hiller A and B.

O Export data for analysis. Switch
between IP or metric units

ChillerROI will compare the
performance and operating
cost of both chillers and
calculate the ROL The ROl and
data are presented in an easy to
ead graph and table.

Fas

Easy Chiller ROI
calculation

AD264853192440en-000311
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Over 150 unique parameters at the fingertips
of Turbocor experts 24/7

The web-based dashboard collects compressor information to provide powerful insight into your compressor and chiller system

performance.
Remote Assist
Downloadable Emailed notifications of
compressor fault & compressor fault status =
event logs and live ] allow technicians to be :
data shared with proactive .
anyone, anywhere "'"-»-..____ ,.--"""
Provides live and
historical data for all
connected
7 - compressors in one
Quick and easy analysis Ioca:on
for user specified time N '
periods - \
] — AN
H Mmmm e
e Dashboard

Trending Analysis

4 e B
Ty e
-
-
=
...... -
g~

A compressor summary that
features performance, energy
usage, and trends in monthly or
quarterly snapshots

Any information, including, but not limited to information on selection of product, its application or use, product design, weight, dimensions, capacity or any other technical data in product manuals, catalogues
descriptions, advertisements, etc. and whether made available in writing, orally, electronically, online or via download, shall be considered informative, and is only binding if and to the extent, explicit reference is
made in a quotation or order confirmation. Danfoss cannot accept any responsibility for possible errors in catalogues, brochures, videos and other material. Danfoss reserves the right to alter its products without
notice. This also applies to products ordered but not delivered provided that such alterations can be made without changes to form, fit or function of the product. All trademarks in this material are property of
Danfoss A/S or Danfoss group companies. Danfoss and the Danfoss logo are trademarks of Danfoss A/S. All rights reserved.
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