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“Nettural Five™ Refrigerants and Product Seolutions

Refrigerant NH; CO, HC H,0 Air
(Matural Five) R-T17 R-T44 Hydrocarbon R-7T18 R-T28
r N
90°c
. . Utility hot water
- .

ili Heat recove

G0*C Utility hot water Utility hot ry
h, I ’ water
o : Heating

e . Chilled water Chilled water HUAC Chiller

lce making lce making N /
15 " Cold storage, Freezer, Fish boat h
-25°C

Specific Refrigeration needs
Alc Freezer, Freeze-dry, Super Low temp
storage
—ﬁﬂt o »
4 N 4
-60°C
Cryogenics Cryogenics
Notes =Conventional *Eco-Cute *Nat’l Proj. *Nat’l Proj. *Nat’l Proj.
system - . *Butane + *Adsorption *Air-cycle
: Ha‘lmnall SRR I Propane -Heat recovery
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Air Cyecle Refrigeration Packaged Unit

2003 Developed at Tosniea) Strategy for Ratonalization o Energy Consumption Project]

~2005 NEDO
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ULTIMATE NATURAL REFRIGERANT
é AI]R9
FOR ULTRA LOW TEMPERATURE
REFRIGERATION

Mayekawa Mfg.Co,Ltd
A.Machida
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PRINCIPLES OF AIR REFRIGERATION SYSTEMS

AIR = most natural refrigerant
ODP, GWP, TOXICITY,FLAMMABILITY =0
Air cycle = transcritical as Teiica(-140.7° C),
uses only gas without phase transition.
Principle : cooling down of compressed air
before expanding resulting in

low temperatures in range of -50 to -100° C.
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PROCESS CYCLE :
Adiabatic compression->
Heat dissipation

&

Adiabatic expansion->
Heat absorption
conducted in GASphase.

with constant pressure
change,

without condensation or
evaporation

simple system, equipment:
COMPRESSOR +

HEAT EXCHANGERS +
EXPANDER
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INTRODUCTION ‘PASCAL AIR’

Turbo — compressor - expander

/ motor
COMpPIass0T

primary reﬁ’me-mtnr
/ Temperaturs insids

-50~-1007C

K

cold racovary
heat axchangar

Air —refrigeration system “Pascal Air” Low temperature
svstem
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OUTER VIEW AIR REFRIGERATION SYSTEM
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STANDARD SPECIFICATIONS

REFRIGERANT Open cycle directly using the air
with MWP of 0.2 Mpa.

REFRIGERATION 30 KW HP safety regulation n.a.
CAPACITY

Air ducts can easily be extended

COMPRESSOR POWER 60 KW or re-routed when facility
re-arrangement is needed.

TEMPERATURE 60/-80 °C Refrigerant filling &/recovery n.a.

(refrigerator blow-out) _
Large-scale construction n.a.

MWP 0.2 MPa
Operating costs reduced.

Maintenance reduced.
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STANDARD SPECIFICATIONS

Appearance of turbo-type expander-integrated compresssor

Compressor : turbotype

Expander : adiabatic expansion
generates 1/3rd of power
needed for compression

Motor : built-in in center
in coaxial structure
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FIELD CAS

i
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Plant :

Yaizu City, Shizuoka Prefecture, Japan
Tuna & bonito fish storage

Nominal capacity 1795tons -50° C

System circulates ultra low temperature air as refrigerant (-80° C)

Installation date December 2008

refrigerator temperature -60 | °C
total capacity 150 | kW
nr of machines per room 3

nr of rooms 2
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INSTALLATION OF PASCAL AIR
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CONVENTIONAL ULTRA-LOW TEMPERATURE REFRIGERATOR

air cooler
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‘PASCAL -AIR’ ULTRA-LOW TEMPERATURE REFRIGERATOR

suction duct

MAYEKAWN
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PLANT FLOW DIAGRAM

Turbo — compressor - expander

35° C 98kPa /

COMPIass0T expander

93° C 174kP
-60° C 101kPa
primarv rafripamtor
-55° C 170kPa

/ Temperaturs insida

motor
-80° C 101kPa

-60° C 100kPa

-50~-1007C

X

cold racovary
heat axchangar

40° C 172kP

Air —refrigeration system “Pascal Air™ Low temperature

svstem
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PLANT OPERATING CONDITIONS

nr 1 6667 | hours
operatmg  nor 2 5996 | hours
hours per nr3 6069 | hours
8/4/2011 or4 6597 | hours
nr 5 6173 | hours
nr 6 7410 | hours
performance data per unit
suction pressure ( 35°C) 098 | bara
discharge pressure (93°C) 1,74 | bara
rotation speed (1nvertor) 12.000 - 18.000 | rpm
capacity 30 | kW
power consumption 72 | KW
air outlet temperature -80 | °C
refrigerator air temperature -60 | °C
gain expander 40 | KW
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PLANT ENERGY CONSUMPTION

TOTAL YEARLY POWER CONSUMPTION (kWh)
R23/R22 CASCADE SYSTEM PASCAL AIR SYSTEM
OPERATING REGIME OPERATING REGIME
DAY NIGHT TOTAL DAY NIGHT TOTAL

1880000] 1490000f 3370000 674000 1581000f 2255000
REDUCTION
-64,1 6,1 -33,1
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ENERGY SAVINGS
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20° C temperature difference :
Blow-in air <> Low temperature system

Reduces the air circulation to 1/10th
compared to conventional cooling(2-3° C)

Result :

Cooled products are not dried out
Quality Is preserved

Load on workers is reduced

MAYEKAWN

MAYEKAWA Eu rope NV/Savoc 2011304 k3 20




MYCOM

COPwise ‘PASCAL AIR’
advantage<>conventional system

application-field : ultralow t® <-50° C
‘blanc area for conventional systems’
Apart category <> conventional systems!

Product developped by use of research
results with NEDO in 2003-2005

(New Energy & Industrial Development Organisation)

TO-DAY APPROX. 10 UNITS OPERATIONAL
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‘“PASCAL AIR” MARKETS

MARKETS APPLICATION

INDUSTRIAL REFRIGERATION Fish (tuna & bonito freezing)

Freeze drying

Ice cream
MARINE/FISH INDUSTRY Food
PHARMACEUTICAL/ Medical producing process
MEDICAL Storage blood samples

Organ cooling reacting process
FINE CHEMICAL Manufacturing process for electronic material
PETROCHEMICAL Process gas cooling

Condensation

Distillation

Extraction
SEMICONDUCTOR Condensation process of detergent
WASTE DISPOSAL Recycling

Crushing Rubber and plastics
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TRANKS FOR YOUR
ATTEENTION
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MARKET AVAILABILITY

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

telephone : ++381 26/ 222 109

website . www.klima.co.rs

MAYEKALWAN

MAYEKAWA Euro pe NV/Savoc 2011304 k3 24




MAYEIKALD

M YCOM

~

MAY EIKALUMN

SWITZERLAMD

Pl 34,

ZH — 8200, Jug

T, +41 41 738 SEE
Fax +d41 41 738 S50
D ARPArey ITesrgekcarara. che
E-mal Info @ mayekese ohi

Anrarey
E-mEl My ehEASriETTES KEWE &

RUSSLA
House 3, Aat 53, Mylnay's
=]

BUILGaER A
B4, Hso Bobey SIr 1202 Sofs
T=H. +358 2 8910130

+350 = 10131

Fax +371 4 B57 2538

MDA
1=t Floor, Esla) Houss,
hir. hASNEETT HEsdghits,

I-—E:-( +31 20 2745 45389

AUSTRALLS

Lt 2,434 hWMoCsEakEy

Sirael Mairavile MEWW 2035 ALsirals
TE. +61 2 B85S 70D

Fax +i51 2 9825 7oa1

E-mnall Mmysod T bS53 My ahoan'S oL B

MHEW TEAL AMD
20 Tul Smast Trihahuhg PO, Box 121068
Aupcidard MMew Tealard

E-maEll mycomaiiug.cons

WO RILIDW BDNE
= 33 coundrias /£ 119 officas
= 3 production plenta

Europe Organization

Shrbal web shte
D - Ay T B e B E SO

11 o

DOC.2011-304 R3

25



