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Applying Packaged Low Charge Ammonia
Systems To A High Rise Freezer
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110 ft. tall rack supported (-)10°F freezer

r ATMO High Rise Cold Storage — PermaCold is the design-build refrigeration
M sp ere contactor and Evapco is a primary refrigeration equipment supplier for this

(3) - Evapcold LCR-P
Air Cooled
Low Charge Ammonia
Penthouse Packages

Model LCR-P-AC

* Air-Cooled Penthouse
design perfect for
application

* (1) - Unit also located
on Shipping Dock
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Building Application:

* Latest technology with Automated Storage & Retrieval System (ASRS)
 Weight of units (48,000 Ib. ea.) easily handled by structure of racking system

* Penthouse evaporators provide much easier access than ceiling hung units

* Supply air effectively distributed via duct/plenum under each unit
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ATMO Refrigerated Air Distribution
sphere
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PermaCold Analysis:

:PermaCoId“’

_Engineering, Inc

. PermaCold Utilizes SolidWorks e

Fluid Flow Analysis Software tearss

CFD Study

* Analyzed to avoid short o
circuiting air flow & determine
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optimum air distribution
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* Structural steel provided L
additional challenges |

* The target Is to keep up air
velocity & cover freezer
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MODEL NUMBER

Evapcold Performance: Unit Qty.
Unit Tag
° 65 TR X 3 — 195 TR LCR DESIGN CONDITIONS
o o Total Cooling Capacity, Tons- Per Unit
* @ -10.5°F SST & 0°F Room Temp Room Temp DB, °F
e O5°FMax DB & 111°F CT Max Outdoor Temp DB, °F
Outdoor Temp WB, °F
« 158 BHP & 2.4 BHP/TR Altitude, Feet
» Peak design case — all annual Fvaporating Temp, °F

Recirculation Rate

operation at lower ambient

temps. & even better efficiency Defrost Type

Airflow, CFM
« 1:2:1 Pumped Liq. Recirc. for very Compressor Type
efficient perf()rmance Comp. Sat. Suct. Temp Comp.

Sat. Disch. Temp. Compressor

 Hot Gas Defrost Shaft BHP, HP
* 490 Ib NH3 each unit = 1,470 Ib tot. BHP/Ton at Design Conditions

Total Ammonia Charge
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LCR-060P-L10-2H-A

High Bay Freezer

2900
-10.5

1.2 : 1.1

Hot Gas Defros
86,496

-10.5
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AT M O Evapcold Unit Technical Data

Project Name: Permacold - CA
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LCR-070P-M25-2H-A

71
35

95

64
2900
22.7

1.2:1.0
Hot Gas Defrost
80,400

Screw
22.7

111.5
107

1
71
EN



ﬁ ?gh“gg Lower Energy Consumption

Evapcold systems Reduce Energy Consumption
because they:

* Eliminate refrigerant piping pressure drops

 Eliminate “house suction levels” — each room has its
own suction level

« Have more VFD’s

* Supervisory control system can provide superior
energy management
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Consumption Compared to Central Plant System
sphere
N
Assumptions E':Sﬁ';':ﬁ'&?'ﬂ Power Use Breakdown [kWh/yr]

o

 PermaCold Compared Evapcold System to
Base Central Plant Refrigeration System 2,500,000

« BASE: VFD Compressors, VFD Condenser 2,000,000

Fan, VFD Evap Fans, Remote Sump

Air-cooled units
eliminate all piping &
piping losses to the roof
and create
SIGNIFICANT ENERGY
SAVINGS & better
mechanical integrity

ATMOsphere America / Long Beach, CA / June 12-14,

1,500,000

1,000,000

500,000

0

8 Compressor Power [KWh/yr]

5 Condenser Pump Power [KWh/yr]

® Condenser Fan Power [KWh/yr]
LPR Pump Power [KWh/yr]

2018

Freezer Traditional
1,839,261
54,507
88.840
19,989

Freezer Traditional
2,002,597 KWh/vr]

Freezer EvapCold
1,904,562[kKWh/vyr|
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Freezer EvapCold
1,690,138
0
169,841

44,583

"
”
.f
.f
F
.r-f



’ AT MO Lower Water Consumption vs. Central Plant System
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Alr Cooled Ammonia vs. Central
Plant w/ Traditional Evaporative
Condensers:

 Eliminate Water Chemical Treatment
* Eliminate Water Evaporation
 Eliminate Water Bleed

» Sacrifice head pressure, but for
limited times of the year during peak
summer conditions.

B Water Bleed [kgal/yr]

® Water Evaporation [kgal'yr]
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Freezer Traditional
670
2,011

Water Use Breakdown |[kgal/yr]

Freezer Iraditional
670

Freezer EvapCold
0 [kgal/yr]

ARV

Freezer EvapCold
0
0
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Numbers Speak

Approximate Annual System Cost Comparison [$]

14% SAVINGS with

Packaged Low
Charge Ammonia

Systems
Assumed
Utility Costs
[3]
Electnaty [$/kwh] $0.085

Supply Water [$/kgal] $0.552
Sewer Water [$/kgal] $1.823
Chemical [$/kgal*water] | $3.91

$200.,000
$180.,000
$160.000
$140.,000
$120.,000
$100.,000
$80.,000
$60.000
$40,000
$20.,000
$0

= Compressor Power Cost [S,USD]

B ].PR Pump Power [5, CAD]

E Condenser Pump Power Cost [S,USD]

B Condenser Fan Power Cost

[S,USD]

= Annual Chemical Costs [S, USD]

= Water Bleed Cost [S,USD]

® Water Evaporation Cost [5,USD]
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Freezer Traditional
$156.337
$1.699
$4.633
§$7.551
510,488
$1.592
$1.110

| Freezer Traditional

$183,412

Freezer EvapCold
$161,888

Freezer EvapCold
$143.662
$3.790
S0
$14.436
S0
S0
S0



& ATMO Inherent Safety Features
sphere

The Ammoniais all on the Roof

» Relief will discharge @ approx. 130’

» Can work on one system without
affecting the others

* Reduced Charge by 10,000 |bs+

 Eliminated the need for difficult
piping installation
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& ATMO Owner & Contractor Benefits
sphere &/

Inherently Safer Technology
Significantly Lower Regulatory Burden
Lower Energy Usage

Eliminate Central Machine Room
Faster Installation & Customer Use
Competitive Cost

Reduce Tax Burden

Lower Life Cycle Costs

¥ % N O R WINR

Latest Technology
10. Single Source Design & Manufacturing

THESE BENEFITS HELP ALL
STAKEHOLDERS

OWNERS
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