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How much is low-charge? CH | Ll.VEﬂTa

Specific refrigerant load kg/kw

‘ ™ —WT‘g
v s |
'!',__!“" 5&‘5:.: ° ° L T
1 °9 E T
: 5
-_— h ~¥ "‘
0o - . . . . - - — . —

T T T T T T T 1

Flooded Centralised Compact DX Compact DX Distributed Monobloc Critical load Critical load R290 chillers R717 chillers
systems DX racks plants miniplants DX units units R134a R152a
chillers chillers

333J-MM-TT_hh-mmUhr_Dokumentenname_Kiirzel des Erstellers.Dateierweiterung 4



What is a low charge system? CH ' LLVE“Ta

Specific load Total load

Conventional pumped systems.  ~ 2.5 - 4 kg/kW EN 378 — Access cat. C, loc.1 < 4.5kg per system
Low-overfeed pumped systems  ~1.5 kg/kW EN 378 — Access cat. C, loc. 2 < 25Kkg per system
Centralised R717 DX systems ~1 kg/kW EN 378 — Additional safety req. > 50kg

Cascade R717 Systems ~0.6 kg/kwW Transport by road cat.1 (ADR) < 50kg total charge
Distributed DX Systems ~0.3 kg/kwW USA EPA (release reporting) > 100 lbs (45 kg)
Secondary systems ~0.07 kg/kW France (hazard declaration, > 150 kg total charge

arrété 19/11/2009)

USA EPA (hazard declaration) > 500 lbs (225 kg)
total charge.

EN 378 — Further requirements > 500kg ...
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Low-charge technology in Ammolite DX

Microchannel
condenser

Semihermetic
screw compressor
with permanent
magnet motor.

DX evaporator
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Low-charge technology in Ammolite chillers

Critical load cooling circuit
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Miscible oll
One-stage separator

Semihermetic screw
compressor with
permanent magnet
motor.

Full stainless steel
plate evaporator



Key issues in DX R717 systems CH ' LLVE”Ta

+ Direct Expansion evaporators 2022/08/04 21:03
. . s . Compressor VSD 85
Refrigerant distribution | Compr. suction temp. 31,8 °C
* Enhanced exchange surface for complete wetting Suction temp. VEE1 -25,9 °C
: . -10 — Sucti
« il fouling on exchange surface Suction temp. VEE2 -28,15 °C
T Evaporating temp. -35,1°C
* Precise injection control — Air inlet temperature -27,95 °C
+ Floodback prevention, smooth operation 3'20 VEE1 openning 55 %
s, — VEE2 openning 40 %
l_' -
« Compressor -30
* Gas-cooled semihermetic compressor <
* High efficiency motor (permanent magnet rotor) 21:05 21:10 21:15 21:20 21:25
o i .
LIQUId SUbCOOImg Monitoring of afin & tube DX evaporator in a blast freezer
» Economiser subcooler DT1: ~7K

SC: ~3K
* Water content in ammonia

» Water significantly increases the boiling point of ammonia

«  Ammonia-water solution at a concentration of 20% water
will return from DX evaporators
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Key issues in DX R717 systems CH ' LLVE”Ta

R717/PAG PVT chart

+ Oil management o0
. . - -““““
» Oil migrates to the evaporator and need to be returned to j00 bl ““‘“
the compressor ==
. . . 50
» Miscible oil solution 0
* Oil is miscible through the entire operating envelope. 20 .
* One-stage oil separation is enough. \'
* Qil traps needed in suction risers @ 10
- Direct air-cooling = 0% neatlub
. . . . . . Q
« Direct air cooling is preferred to thermosiphon oil coolers. Q 5 = : B et e Y
o s S = NE [~ i ~ ™~ 5% Ammonia
* Increased efficiency. © e la - - - N
= @ o I~ | - ™~
* No extra charge of R717 needed g 3 2 \; ™~ ™S~ 10% Ammonia
. L o 3 I3 N~
* Solubility of ammonia in oil ~ SN ™S
: . . . w | 8N ]
* Oil must be kept warm to reduce ammonia solubility during 2 = f_' NG ™
stand-by. IS N
. . . . [ I~ 200 :
+ PAG oil traps moisture into the PAG polymer chain. o \\\ 20% Ammonia
N
[~
N
1 ™ 30% Ammonia
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Source: Mufioz, M. 2018
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Ammolite packaged chillers CH | Ll.VEﬂTa

Fully welded stainless Steel

DX plate heat exchanger
Microchannel |nbUI|t electrical
condenser cabinet

Stainless Steel oil
EC fans cooler with EC fans

VSD Semihermetic
screw compressor

R-717 critical charge

Stainless steel piping
And valves
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Ammolite chiller |

Meat processing i'ndustry, Mataré, Spain
~Cooling capacity: 720 kW (MPG35% @ -8°C)
“"RT17 charge: 2x 25kg




oS

Turbofreezer Ammolite DX

Meat processing industry, Tarancon, Spain.
~ Cooling capacity per unit: 125kW @ -35°C

R717 charge per system: 50kg




Turbofreezer Ammolite DX CHIL[VEﬂTa

Electrical panel

Hoy glicol module

Low-charge R717
refrigeration plant

Cooling connections

Pressure equalisation

Electronic Exp. Valves

dampers
Direct expansion R717
evaporator
Air duct
Drains
Plug fans
Control panel 66.000 m3/h

Heated-frame Service door

main door

200mm thick insulation
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Life Cycle Cost for a LT cold room CH | Ll.VEﬂTa

250 kW cooling capacity
20.000 sgm
Life span: 15 years

6 000

2 M Cost of energy

o

§ B Maintenance

o 5000

,§° M Refrigerant i/leaks

©

S B Evaporators

> 4000

=~ Cooling circuit

£

g M Gas cooler

2 3000

o W LT refrigeration plant
2000 B MT refrigeration plant
1000
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Distributed HFC Booster CO2 tr.par. Chiller R290 + CO2 sub. Low charge R717

Cost of energy: 0.15 Eur/kWh,
Seasonal energy performance according to Ecodesign regulation (UE) 2015/1095,
Isentropic efficiency of compressors = 60%, DT1 in condenser = 10K, Evaporating temperature: -30°C



Low charge R717 technology - conclusions CH ' LLVEI'ITEI

ECOfriendly solution
Minimal TEWI factor
Safe and reliable
Minimal H&S hazard (< 70gr per kW)
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Quick and easy installation
Plug & Play

4.0 Industry
Cloud based monitoring.

Quick pay-back vs HFC systems
Optimal Life Cycle Cost.
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