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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

FIELD CASE
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NATURAL
REFRIGERANTS

-40 ° C CO2/NH3 cascade system
combined with

+60 ° C hot water NH3 heat pump
in Food Industry

presentation by : Jan Boone
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

INTRODUCT'ON 60° C hot water NH3 heat pumps

930kW -40°C (1) freezing & cooling production of
1500kW at -8°C (1) fish bites & culinary fish products

900kW at -8°C (2)
500kW water at 60°C(1) | Hot water for production process
CHOICE NH3/CO02 N5

CO2 -40°C(10 barg)
NH3 : cascade HS + refrigeration

60°C hot water reduce boiler gas consumption
NH3 heat pump (ODP & GWP=0)
Tc=65°C (28,1 barg)
Use ‘waste heat’ <>condensor load

TIME 2012 (1)
FRAME 2015 (2)
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

PLANT VIEW

S

\\5"(4.‘ -

{
5

NH3 SYSTEM NH3 HEAT PUMP CO2 SYSTEM

O

mAYEKAulA DOC.2015-694 R.2 kgh 6




NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

INSTALLED COMPRESSORS
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

CO2 COMPRESSOR 3 SETS MODEL C6HK 50 bar
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

HOT WATER NH3 COMPRESSOR MODEL N6HK 50 bar
! !g .‘ :. w‘_‘, ’, ; T & i' ' : " | { B 1
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

NH3 SYSTEM & CO2 RECEIVER
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

COZ & NH3 COMPRESSORS 60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps
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MAYEKAWA
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systems combined with
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

C6H K STATUS 60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

C6H K STATUS 60° C hot water NH3 heat pumps
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

C6HK STATUS KCO06
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NATURAL 5 REFRIGERANTS
N 6H K STATUS CO2/NH3 cascade systems combined with

60° C hot water NH3 heat pumps
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OPERATION SAVINGS NATURAL 5 REFRIGERANTS
CO2/NH3 cascade systems combined with

HOT WATE R H EAT PU M P 60° C hot water NH3 heat pumps
35m3/hr 50->60° C

Performance(COP) 5,9 0,85

Hot water 406 kW 406 kW

Energy consumption 317.400 kWh 2.194.200 kWh
primary (4600 hrs/yr) 219.420 m3 N.G.
Energy prices 0,06 €/kWh 0,50 €/m3

Energy costs 19.044 € 109.710 €

CO2 emissions 159 ton 387 ton

CO2 emissions (tons) ENERGY COST (€)
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OPERATION SAVINGS NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

HEAT RECOVERY OIL COOLERS 60° C hot water NH3 heat pumps
35m3/hr 45,7->50° C

| OILCOOLERS BOILER

Performance(COP) 0,85

Hot water 175 kW

Energy consumption 947.058 kWh
primary (4600 hrs/yr) 94.705 m3 N.G.
Energy prices 0,50 €/m3

Energy costs 47.352 €

CO2 emissions 167 ton
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OPERATION SAVINGS NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with

HOT WATER HP + OC heat recovery 60" Chotwater NH3 heat pumps

_ HEAT PUMP BOILER SAVINGS

Energy costs/yr 19.044 € 157.062 € 138.018 €
CO2 emissions/yr 159 ton 547 ton 388 ton
investment 200.000 € 25.000 € -175.000 €
Energycost 15yrs 285.660 € 2.355.930 € 2.070.270 €
Maintenance cost 15y 300.000 € -300.000 €
Total cost 15y 785.660 € 2.385.930 € 1.600.270 €

SYSTEM (investment + operation cost)
BONLER COSTS €, 15 years

(v}
BIMLER

imvestment W enegy

R.O.(Investment + energy cost) < 3 years

v
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

TRAINING

Product : organized by Mayekawa to the contractors

System : organized to Contractors, with Mayekawa-support, to the users.
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

INSTALLATION + COMMISIONING + OPERATION

Installation Contractor + Mycom support

Commisioning Contractor + Mycom support
(monitoring)

Finetuning regulation/operation Stability & long lifetime
(monitoring) Machine logbook
Reference registration Future evaluations (site)

(monitoring)

Event registration For every action (site &/ remote)
(monitoring)

Operation registration Regular basis (site &/ remote)
(monitoring)

=\
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

SERVICE & MAINTENANCE

Daily checks Qualified personnel (operators,
Contractor service persons)

Routine checks idem

Main service (overhauls) Jtype :everyb5 years
HK type : every 2 years

Lubrication oil Regular check

Preventive analysis
Preventive particle filtration

Registration For every service & maintenance activity

O
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

Special thank-word

Mr.Egidijus Vilkaukas

CONTRACTOR
GREEN GROUP
Lithuania-Vilnius
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NATURAL 5 REFRIGERANTS

CO2/NH3 cascade systems combined with
60° C hot water NH3 heat pumps

MARKET AVAILABILITY

MAYEKAWA REPRESENTATIVE FOR SERBIA :
“KLIMA” doo Smederevo — Serbia

telephone : ++38126/222 109

website . www.klima.co.rs

TRAINING ==

170.000 HRS

Th an k yO u Ve ry m u C h ! %\%ii ”A Ovlasceni distributer MAY EKAWA v« WMINC O fFTTTTF <~

Petrijevski potok 28, 11300 Smederevo, Serbia, tel /fax ++381 / (0)26 / 4621-715, www .klima.co.rs
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