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Welcome / Webinar Etiguette

» Audio Is being recorded

» Recording will be available on GreenChill
LinkedIn site and GreenChill website, under
“Events and Webinars”: www.epa.gov/greenchill

» Phones are muted (#6 to unmute)


http://www.epa.gov/greenchill

» Submit your questions using CHAT at
anytime; we’ll go through them during
Q&A

»|f you'd like to remain anonymous, send your

guestion by CHAT to Keilly Witman instead of
to all participants

»Raise your hand during Q&A (hand button
IS on lower right of screen)



Please Note!

» GreenChill and EPA do not endorse
products or companies.

» The information Iin the webinar Is from the
presenters. It Is not verified by GreenChill
or EPA.

» The opinions of the presenters are their
own, and they do not represent GreenChill
or EPA.

»\We are not webinar-ing experts.



Today’s speaker..........



Rusty Walker — Hill PHOENIX

Learning Center

Senior Corporate Trainer
Hill PHOENIX Learning Center
Office: 678-209-1810

Email: rusty.walker@hillphoenix.com

Rusty Walker is a Senior Corporate Trainer with Hill PHOENIX Learning
Center. He has more than 25 years of experience in the industry. He
conducts many courses and seminars throughout the country on
refrigeration systems, power systems, display cases, and walk-in coolers,
and is well versed in most aspects of the industry. An avid music and
baseball enthusiast, Rusty often sets the tone for his courses with a
lively tune.



mailto:rusty.walker@hillphoenix.com




Useful Definitions

: : A refrigeration system that includes a compressor,
Direct Expansion : : .
condenser, evaporator coil, and an expansion device
Ny

|

etc...)

/(a.k.a Secondary Refrigerant, Secondary Fluid) A
fluid used to transfer heat from a heat source (i.e.
] refrigerated space) to a primary refrigerant.

l(a.k.a Secondary Refrigerant, Secondary Fluid) A
fluid used to transfer heat from a heat source (i.e.
refrigerated space) to a primary refrigerant.

\_

%@)ndary fluid which absorbs heat by means of
latent heat transfer resulting in a change in phase

I.e. carbon dioxide, ice-slurries




Useful Definitions

circuit cools the condenser of another circuit

the refrigerant circuit in a cascade system that cools
the condenser of the lower-cascade and transfers
the heat to a heat sink, typically outdoor ambient

he refrigerant circuit in a cascade system that
ves heat from a refrigerated load and transfers
er-cascade




Subcritical vs. Transcritical

« Subcritical - CO2 systems where the pressure of
the CO2 is maintained well below the critical
pressure of 87°F / ~1055 psig

e Operating pressures for subcritical systems are
slightly higher than those in conventional direct-
expansion systems but are similar to those seen in
air-conditioning applications using R-410A.

e Transcritical - CO2 systems that are designed to
operate at pressures above the critical pressure,
above 1055 psig.



Triple Point vs. Critical Point

o Triple Point e Critical Point
e Liquid CO2 below 60PSIG + 87°F = 1055 psig
changes to Dry Ice « No longer able to

distinguish between
liquid and vapor.

 An undefined gas.

e Only found in a
Transcritical system.




Carbon Dioxide Is used as a secondary
coolant or a Direct Expansion Refrigerant

Carbon Diexide = CO, = R-744




Types of CO, Cascade Systems

® Cascade (Sub-critical) Low Temperature

Transcritical Medium Temperature




CO, Cascade System Types
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Low Temperature — CO, Cascade System

—_—

CONDENSER UPPER-CASCADE

(MT)

oiL HFC
SEP.

RECEIVER
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EVAPORATOR

RECEIVER -

LOWER-CASCADE
(LT)
’ R-744 (CO2)

LOW-TEMP
EVAPORATORS




System Typical Operating Pressures

Normal Operating Suction: 200-275 psig
High Suction: =275 psig

Low Discharge: <400 psig

Normal Operating
Discharge:

Low Suction:
<200 psig

High Discharge:
>500 psig

Pressure

;é“‘ Regulating
g—lﬂﬂ Relief Valve:
:l::.-.:-ﬂ] HEEF mg®

% CO2

Main Pressure
Relief Valve:
Discharge, Separator

(psig

LOW-Side

(Suction)
. Operating suction 200-275 psig



Low Temperature — CO, Cascade System
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Low Temperature — CO, Cascade System

Advancing CO, technology will lead
to better energy vs. traditional }

DX systems

aftermarket.

o Better heat transfer properties of CO, and
better TD's lead to higher compressor
SST and better energy efficiency.

o Widely available, low cost natural

| refrigerant with nearly zero global

|\ warming potential.




LTX2 Cascade Operations ‘
and Features |

With EEV’s for steady, automatic
control of superheat leaving the
evaporators.

[
Med Temp

Parallel DX Rack

(+15SST)

-




Low Temperature — CO, Cascade System
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e Scroll — Emerson

e Accessories:
» High Pressure Switch
e Low Pressure Switch

e Capacity Control:
* VS on Reciprocating
* Digital Scroll

\° UL for Both Models




Low Temperature — CO, Cascade System
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e Accessories:
e Qil Filter
 Sight Glass




Low Temperature — CO, Cascade System

 Typically 2-4 Units Iin

Parallel




Low Temperature — CO, Cascade System

e Liquid Filter-Drier
» Charging Valve




Low Temperature — CO, Cascade System

e Accessories: -U
e Pressure Transducer 5
« Temperature Probe

,,,,,,,,




Low Temperature — CO, Cascade System

» Accessories:
 SLHE
» Solenoid from Sporlan
(possibly one per circuit, if
needed)




Low Temperature — CO, Cascade System

Typical HFC System




ANy compressor
Any condenser



The Difference Between Secondary & Cascade

‘Pumps vs. Compressors
*HFC Rack SST
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The Difference Between Secondary &
Cascade - CO, Operating Pressure

Med Temp = \5
Parallel DX Rack = [0
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The Difference Between Secondary & Cascade
Case Control Valves s \E

Med Temp >
Parallel DX Rack g
(+15SST)
—
| k@ <
Low Temp '
Parallel DX
Rack (-22 SST) o
-




LT Cascade Advantages

-
eSmaller line sizes than HFC DX
Lower energy consumption for CO2 Cascade Par:;‘::f;(“l';adj[ ’_
systems (+15 SST) 6{ 6
Better heat transfer on CO2 side for higher
compressor SST i—n (oo -
*Coil TD’s better than DX Systems
5
>

-
5deg F 5
HFC DX Discharge Air Temp = -7 deg F 6‘
v 6’

LTX2 Discharge Air Temp =-10 deg F

10 deg F
LTX2 Coil Temp =-15 deg F v
-15 deg F /N VN L
9 LTX2 Compressor SST =-16 deg F B =Y
HFC DX Coil Temp = -18 deg F
-20 deg F

HFC DX Compressor SST = -20 deg F
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