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The key technology & equipment
of CO2 subcritical refrigeration
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Semi-hermetic refrigerant subcritical CO2 compressor
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Stainless steel tube / aluminum fin heat exchanger
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Factory construction of CO02 refrigeration engineering
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The selection of refrigerants
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Non refrigerant is absolutely safe !
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Deliver full respect to refrigerant
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Consider characteristics of the refrigerant itself
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~H1]¥71) About refrigerant

CO2

®EHART/A Natural refrigerant ®EHRT R Natural refrigerant
4 0DP=0 4 0DP=0
€ GWP=0 €4 GWP=1

o > BEEmET
> AERIm . Higher pressure
Not in end equipment

e > R
> hFAEE , Cleanliness
Less filling quantity

> %%; 1E7~EEO o o
Non-toxic ,but ...
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Subcritical refrigeration cycle

HABJEI Cascade cycle

Te=+35T

EHAFNIEIA Secondary cycle

NH3HE4aHl

Compressor

NH3/CO2Hihae }

Exchanger

Compressor




COP

. CO2E I 5Bl 2

Subcritical refrigeration cycle

218

Ammonia, Ammonia, R-22,single R-22,two Ammonia/

single stage two stages stage stage cO2
cascade
system

m 40/ + 25 Deg.C (-40/ + 77 Deg.F) . m 50 /+25Deg.C (58/+ 77 Deg.F)
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Subcritical refrigeration cycle

KR
Key equipments

QHSEHEH. Refrigerant compressor

®EEMHMEE Cascade heat exchanger
(CO24 Btes) (CO2 Condenser)

CO2 Evaporator
(BHLAEE) (Air cooler)
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CO2 Subcritical refrigerant compressor

co2fa I 5
il & R A 1
Semi-hermetic

Recip. compressor

CO2 435} A Jie 2\
il R 2l
CO2 Hermetic
scroll compressor

BaimAREHAEER CO2TIRFH4 ELEH AT &% 10F
The maximal semi-hermetic co2 Recip. Compressor R A& Standard: 1000kg/h

it HEE Swept volume: 48.82m3/h (@50HZ) SRS , _ e
B KDemanded capacity : ~190kW(Te=—43°C)
4 ECapacity: 61kW(@-43/-10°C) ™ £ o
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CO2 Subcritical refrigerant compressor

TR B
co2ll % FEZE L
CO2 open-type
Screw compressor

e 3o} PRAEAT =X
CO2fill ¥ FE 46 Al
Semi-hermetic
Screw compressor
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Semi—hermetic screw CO2 compressor

PR R A BHCO2MB AT 4B N8 F 26/ Working range of AOWID screw CO2 compressor

H1¥7] Refrigerant R744 (CO,)

5 i HEAUE 77/ 1 AR B .
Dis. Max Pressue/Saturated Temp. B C e
F¢ e WS R
Suct. Max Pressue/Saturated Temp
B AR ST 7/ 1A .
Suct. Min—Pressue/Saturated Temp. BRI E S/ ar2

B By 2 £ A CO29B AT S FE RN BUIE  Type spectrum of AOWID CO2 compressor

Bar(A) / C 16.8/ -25

MR FE 2
AU HSC12 HSC16 HSC20
Model

%ﬂ%ﬁ%i@j%kw 70 135 220
Nominal Power
& Frequency 50Hz 70Hz 50Hz 70Hz 50Hz 60Hz

> = 3
i HEm/h 144. 5 200 289 400 600 715
Swept volume
200 248 410 510 860 975
Hl¥ & Capacity kW ] ] ] ] ] .
(@-45/-19°C) (@-45/-11C) | (@-45/-19C) | (@-45/-11°C) (@-45/-19°C) (@-45/-15C)
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Semi—hermetic screw CO2 compressor

Ly SR i TS \iE
Screw rotor profile Structure
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Semi—hermetic screw CO2 compressor

Yo 5h 3 Bk
Main sleeve bearing

ST 2R
Balancing piston

PHE R
Interior 0il channel
Connector
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Semi—hermetic screw CO2 compressor

¢ NS BB

C—steel, welded structure

¢ SRMIBNSTAMIRSED (AINHS)

Thermo-siphon cooling used high-stage refrigerant
¥

Unitary motor

......

ABAEF
Patent of invention
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Semi—hermetic screw CO2 compressor

Screw compressor

Screw compress unit of AOWID Motor thermo-siphon

W o BER 15 2R T R v 52

Oil pump Oil separator Thermo-siphon plate—shell oil cooler Ol filter
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Plate—shell heat exchanger

&4 558 A C024 Bk g

The disadvantages of shel I1-tube

Conventional shell-tube C02 condenser & AR, TR R R

Bulky, especially the height
& 2 70 E KT R U
The risk of Large amount NH3
& SLE R 12 3 BRI XU

Leakage risk from Pipe milled & welding

CO2itis, 54N I H IR e
T\ CO2+NH3——NH2CONH4

o Wi\ T ;:744— Py J
% ? CO%&E%%(@L%E) ﬂ Jj
dj =

CO2)17%

( CO2MEE > e R
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Plate—shell heat exchanger

WR SR Plate beam structure

- BB — X T —
AU (D BARM GRAD SN N
Outside of plate Inside of plate Wil

R T AR N 18
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Plate—shell heat exchanger

CO2/4%%3% Condenser #RIE Plate beam

& FAERET

High withstand pressure

ST MRS

High reliability
&A% NH3 Suct. pipe 2.5/r%E Gas separator & KR B R B R~F
3. Ei*fl' Shliell I 4, ﬁﬁ{z NT3 1:)(]Uid level Reduced the helght
. Hyeek Filling materia 6. g Plate beam . =

N . . . o S B/INERIEE
CEEVHAL 0il gathering 8. WA NH3 inlet
.CO273#= €02 Inlet 10. CO2Hi#k CO2 outlet
11. FyAD7 0il drain

Reduce ammonia charge
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Plate—shell heat exchanger

NH3 #%¢2& Condenser
AL E

B ORI B2 BaEAIG
Less NH3
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Stainless steel tube / aluminum fin heat exchanger

CO2ZE= S ¥#12% Air cooler
#itE S Design pressure 52 Bar
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High precision fin stamping
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Stainless steel tube / aluminum fin heat exchanger

%35, H20,10°C

=X 120 .
}/ Hz0
wvA B3 42 000 N DTN T Tt fhhiid ARRGih LLITTY N [0,
COZ?@%&&% %‘ 100 | ~ ;erjaszo,ﬁ.m
Heat transfer condition BRw s I e e
. Z // |_— Temper -30
About CO2 air cooler ¥ 50 s o e i e PR
% 4-‘4/// // ethylene glycol
40 ] — = R 432%
= — /, ] | —" propy\enre glycol
E -0 /:"‘—/’—___,——"//
.--—""""_---——
40 35 30 25 20 15 10 -5 0 5 10 15 20 [C]
H IR R B BEFUIRAS .
HAF Outlet status Evaporator Inlet status ﬁf‘hﬂi{—mﬂjﬁ‘l‘iﬂ
Refrigerant i [ (2R R re5|staonce i (2R UE Hydraulic expanding—Fit well
E. Temp. | SaturationP. bar/C E. Temp. | Saturation P. el
o ) CO2{MI 5 A% BE />
R717 (NH3) -40°C 0.717 bar 0.10/2.50 -37.50 C 0.817 bar Small temperature gradient in CO2 side
) | =Y
R22 (F-22) -40°C 1.049 bar 0.10/1.97 -38.03 C 1.149 bar COZ@“%%\‘ I{:Eﬁlﬁﬁ}
Heat transfer well in CO2 side
R744 (CO2) -40°C 10.067 bar 0.10/0.27 -39.73 C 10.167 bar
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Factory construction of CO2 refrigeration engineering

T ALRIfhlAE

> VERE .
Factory construction

Cleanliness
. semlibitt
> RE I Customized design
seal completly BEERKEBENA

Integrated skid mounted unit

WA PR T

Limited , rapid site construction

Capiles

Design pattern
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Factory construction of CO2 refrigeration engineering

TJ #I#E Factory production T Construction site

NH3/C02 BE&HIABENLZH Cascade refrigeration unit
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Factory construction of CO2 refrigeration engineering

NH3%1|#/C02 #FHRABIENH
NH3 refrigeration
/CO2 secondary unit
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Please correct any errors that you find .




