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Agenda

Fundamentals and the Operation of the Pumped
Refrigerant Economizer System

Design Considerations and Optimization
Data From the Field

The Title 24 Approval Process, Method and
Documentation
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System Overview

ICOM Thermal System
Manager

Liebert EconoPhase
First ever pumped
refrigerant economizer

Liebert MC
Intelligent, high
efficiency condensers

Liebert DSE-Indoor Unit %
Next generation data

center cooling system EM ERSQNW

3




System Components

Digital scroll compressors match cooling to IT load

Staged evaporator coil reduces compressor power and | Reduced compressor power
optimizes economizer performance through iCOM optimization

Electronic expansion valve for part-load and low
ambient efficiency

EC plug fans match airflow to server needs

Tandem compressor 2
Tandem compressor 1

System 1 System 2
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Condenser 1 Condenser 2 EMERSON
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High-Efficiency Air-Cooled Condensers

Variable Fin/Tube | Liebert MC +/-
speed fans
\ Efficiency 31 47 +52%
(COP)
Sound Power 77 3 73 -4.3dBA
(dBA) ' '
Refrigerant Charge 29 6 - 73%
(Ib)
Footprint 39.8 33.6 - 15%
(ft)
W((eli)?ht 670 400 - 40%

Liebert iCOM Control

CAN bus communication with s baged A
indoor unit to maximize efficiency et > A Aumiun
{43 _ brgzed to ‘
3 i Pl tubes <
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5 Flat multi-port tubes v
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EconoPhase Pumped Refrigerant Economizer

Liebert EconoPhase ' ../
L

| Modgle LiebertMC
" Condensers

-
-. ’ |l ‘,

EconoPhase module is installed in
series with the compressor circuit,
: with no need for additional coils
S
Liebert DSE or heat exchangers. s
Indoor Unit EMERSON
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Cooling Outdoor Cooling
Mode Temp PUE

DX Operation Mode

Refrigerant
Pump

Condenser

Electronic
expansion valve Compressor
Evaporator
Evaporator: 3.2 kW.J .
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Compressor 1:8.5 kW | Compressor 2:8.5 kW



Cooling Outdoor Cooling
Mode Temp PUE
- . . Full
Full and Partial Economization Compressor 95 o
Partial
EconoPhase 65 1.17

‘\ Sy %/tCondenser 3.9 ij
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Refrigerant
Pump

Condenser

Electronic

expansion valve Compressor
Evaporator

Evaporator: 3.2 ij
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Cooling Outdoor Cooling
Mode Temp PUE
. . . Full
Full and Partial Economization Compressor 95 1.28
Partial
PUE as low as 1.05 EconoPhase 65 1.17
Full Economizer Mode Full
T EconoPhase 45 1.09
_ : ; - /CCondenser 3.9 kWJ

Refrigerant
Pump

Condenser

Electronic

expansion valve Compressor
Evaporator

Evaporator: 3.2 kWJ
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EconoPhase 100% Free-Cooling Capability
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At 70% load and 85°F, full
economization is
available at 50°F outdoor
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Annual free-cooling hours increase at higher return air conditions and lower unit loads:

Percentage of Annual Hours with 100% F€eoling Available

Location 85°F Return Air 95°F Return Air
San Francisco, CA 42% 70%
Chicago, IL 55% 62%
Charlotte, NC 36% 45%
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Economization Hours in San Francisco
DSE 125 at 90°F RAT, 70% Unit Load
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