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CO, refrigeration system is widely recognized by the refrigeration industry

CO, MW KRG H2008EE N TEES, H=ELe. MR, WHSREH
TATLRATT, R T KR R E‘TE‘& SR CALEF]30
RE, BETRHERBIAEHTER, REBTRE, WHRAREE.

We launched the first set of CO, refrigeration system in 2008,and its safety,
environmental protection, energy saving effect has been recognized and be widely
applied. Up to now, the number of operation equipment has reached more than 30 sets
which can meet the various needs of freezing refrigeration.
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A single spark can start a prairie fire
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By the end of 2014, we have
signed 33 CO, Projects.
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Total contract amount:370
million CNY
Equipment number : 68 sets
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Successful runing:13
Under construction:7
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Industry that CO, projects were widely used
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Regions that have CO, project
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Until 2014,CO, projeet has covered
16 provinces.



Research on practical application

T MV RV TR ) SE P TIEN. FH A ER AR R, FE2008F 746
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B TENAHKE:

Faced with the individual needs of refrigeration project, according to the

characteristics of CO, and practical engineering data, we conducted a large
number of application research since 2008.

>R B RGBT RGNS B2k

Application argument of cascade system and secondary refrigerant system.

B . K

Different ends such as: calandria , air cooler, shelf, plate freezer, 1QF spiral,
tunnel, Ice making etc.
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> RABBITA: RER RERHMMER) . EOHE. ERHAR,

Liquid supply mode: pump ,gravity, direct expansion.
Heat exchanger: shell and tube , plate, flooded heat exchanger.

> ARBEGTR: TRAS. K. BEMEE T U RRBER TR RE
REETT. 1A E. EHIERF. BB, BE TR B AR B E

Defrost: research on defrost methods such as hot gas defrosting, water
defrosting and electric defrosting, research on valve settings and
determining the defrost pressure, the circulation quantity, the defrost time
and the control program.

> BECOMIR RGHITTR

Development of skid mounted CO, refrigeration system.
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Research on heat transfer characteristics of CO,

COEH R AT KIS 51 e
CO, has excellent heat and mass transfer
characteristics.

> BAL B FRHI¥ &K Large cooling capacity per

unit volume
>IZBAE /N Smaller kinematic viscosity
>B/MNFRIRE KA1 Smaller surface tension

> HHEEAZERRERBRKN Smaller
temperature drop caused by pressure drop
>SIBEEE /N smaller gas-liquid density ratio
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Research on evaporative condenser

>EMARN: ®BE IR B . R#E
Structure: shell , tube and plate
>IREBAUE T & dfh R I A BE : Analysis of

heat transfer performance of different manufacturers

>FEHE T T LR AFSE: Studies of the shell and
tube heat exchanger

OER: WIHNERBEH. MR

Pipes: efficient structure and material

® T i 5TiEn Shell distribution

o T i & HIUWE Flow velocity

o K2 H.&F Suitable ratio of length to diameter
OS]43R 45 Uniform dispensing structure

O S 43+ Gas and liquid distribution

NI P TR JEE T e PRl 22 A A AR

ol
ol

o

M@
45
\\‘A.

-6.0 -4.0 -2.0 -0.1
CO2¥EHRFEC

TR ZEC
IS

31 ES [}

w

-9.9 -8.0

CO27A kil R AL 25 1

-5 / — 0. 3
o 5.4
= 10
= /.5
b ——35
N =
ﬁg.. -15 14. 4
S 7.7
20 =08
,25 1
-50 ~45 40 -35 -30 -25
WS R AR C
HER R AR ES LR E
6
A5
5
/Mﬂ/ﬂr7
ot 39 —
B M e
'”?\Q, 3 . 83 1 ]
z W L
! 75.0% 76 [1%
. . 0
s7gy 02T 6L7H  61.9%
0 . . .
-50 -45 -40 -35 -30 -25

MU AR C




Project cases about shell and tube evaporative condenser

> EFH B WA RAFER

> FLILAAE B e PR B R 7 8

> KRR T i 58 ] DU VR v L

> EBREYIRA ER B

> EE R ETR B

> B B O I A R YA 78R

H B & UKE AR B CO, Ml R4190%0R A
MR ER AR KRS, BITHER

90% of the CO, projects that we undertaken

used the siphon shell and tube evaporative

condenser for its higher operating efficiency.
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Research on heat transfer of air cooler

>HA. MFE: B 53 Structure and

material ; tube and fin

>BEEKE Length of tube

>TEIMEZR circulation rate

>R 5= liquid supply mode

> A2 S M P strengthen heat transfer

of the air side

BARNSEERHBAN RGN

> W FCO,ZRBMARRY, FEMFHEETS
m, EEBFFTEIMERAERESH

»We enhance heat transfer on the air side for the
bigger heat resistance.

The performance of the heat exchanger directly
affects the performance of the whole system, due
to the influence of the initial investment, the
system pressure drop and heat transfer effects.




Project cases about efficient air cooler
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RN BPERE, REETTME. SR
]
Grouping : consider the heat transfer
performance, installation and defrost
>ERERE: B HERAE

Diameter of tubes : consider the heat transfer
performance and strength of materials
>HEEKE. ##. 23 Length of tube
>EW: B Uniform dispensing
>TEAEZ Circulation rate

> HEE B W IIRE Storage capacity

> HPGEZE  Temperature difference

> GRS Frost experiment Ho <
> BhERI S IR E] Defrost evacuation time \

> FBEEEBE  Thickness of frost
> AE RS B R. Defrosting metho

Research on overhead coil
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Project cases about overhead coll
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Research on heat transfer of shelf pipes

>HREHE R LK. IR
Classification of Shelf pipes

> B KA AR E

Maximum capacity of single group
> AR AR liquid supply mode
> W

Uniform dispensing structure
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| — =8 Liquid supply packet
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Length of single row tube



Project cases about shelf pipes and plate

KT ENERRFRE

>EE2FR%: -39/35
Cascade system:-39/35C
>ARgE(E]: R XUAL. HRGR
Freezing room: air cooler/shelf
pipes

>RERHE: THFE

Cold storage: overhead coil

> T FRFERFE Hot gas defrosting

R & 15 K PR IR %R
>RmETARGR LS
Heat conduction between the foods and the
freezing plate

> B i 2% TH T i RO IR ¥ e 7
Convective heat transfer between foods and
cold wind

> AR/ EM . AT SLIE R
Applied to small cold storage or single frozen
> BERXANL Efficient air cooler
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Research on ice making system

> CO,MIvKIRIeM B R RBLE WA
Research on structure of spiral tube
evaporator

> WETRME R R AT T
Research on heat transfer of spiral tube
evaporator

> CO,MIBATERMIR

Research on cold storage of CO,
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CO, quick-freezing equipment

>XRHCO,THERERKS, KERE, BILiHESS5. 2MPa, K
& #715MPa,

»Using special high strength evaporator , design pressure 5.2MPa, strength test
pressure 15MPa, suitable for the case of low-temperature high-pressure.

PRAFRIEC R, TR R X, REGEBEER, FFEED
The unique wind distribution forms an independent frozen area, making faster freeze,
lower energy consumption and smaller loss.
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Project cases about quick-freezing equipment

> & FIHE | mH R A TR
>FE R RE R A T ERER
> KERT B 5 B VSRR RS 78

> EIE B O IR R 1R TR
> 1l & KPR

> S BESRIE TR IR 1R L



Project cases about ice making

IRk COBAFERSG

CO, secondary refrigerant system

> il vk B N6000 / 15/ i

» Capacity:600tons per 15h

> 58— Al B 1000 K UK B2

»>the capacity of ice storage is 1000 tons

> UK VKR Y B IR AR K A
» lce-making: spiral tube evaporator

> 600l UK 434 16 R il oK itk

»Using 16 ice-making pools

>4 BE VK FL B 2 4 R e B AR R A%

S - e »>2 spiral tube evaporators for everi ice-makini
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Research on gravity for Supply

5 B4, In 3 BA,
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Le » Applied in cascade system
i >EENATHIEALTELNEZEE, %
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Project cases about pump for liquid supply

> & I | A BR A 7R
>FEE R AR A R R
> KERT SR VERER R R
> B By DR R T
> 1l & 5 K3 R

> RS EE SRR 12 T8

> ERRERE R KR

Test of circulation rate to system performance
> CO VR A E 77 B

Test of pressure drop of CO, liquid

> CO,SAABRRMBPI AT HIF Bk, X &
R ER: i) AL

Research on the influence of CO, gas or gas-

liquid mixture pressure drop to system
performance




Project cases about gravity for Liquid Supply

=< HZ B =

KEETRRE
> CO,Ek 47
» Secondary refrigerant system

> B IR
» Gravity for liquid supply

YRS

»Low tempe




Research on defrosting

> EFRE T AT, BER TRASEERFR

Research on defrosting, especially hot gas defrosting

>R R iE] . RIEEE BB L /), TiRELE RSV 81T

Pressure control of defrosting: hold defrosting pressure to ensure stable operation of compressor
> BEEREES]: @RS BEANSIERE M, 48R B AR . ARYE R IR &R
BIARE, #EARKHZEEE. 8aRSEMmER “RE” KK

Process control of defrosting: to avoid the pressure impact ,shorten defrosting time, avoid
pressure impact for suction line and liquid hammer.

>RTEBHW RS, FRHCO,HA EEVLRMBE RSN, XTCo,ZA MW RS,
T ERE RS

For cascade system CO2 compressor can be used as defrosting compressor, but in secondary
refrigerant system, special compressor is needed.

HFEREEEFRL R HRE VKR VR 1B




Research on defrosting using refrigerant
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Hot gas defrosting using pump
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Hot gas defrosting using gravity liquid



Project cases about hot gas defrosting
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BEEEFVRAE: EBRE  WHAER L HBA

Cascade system: hot gas defrosting , overhead coil

M EGAITE: B ARG THEE A LR #E

Secondary refrigerant system :

KITEMERBGHAR: ER2RS WM. W, THE, RITRBE

Cascade system: air cooler, shelves, overhead coil, hot gas de_'



Research on application of cascade system and secondary refrigerant system

FECO2ARRIMEMRT-25CH, WNRGHETHE T NN EHER RS

Cascade system is suitable when CO,’s evaporating temperature is lower than -25°C.
>EBRASHAFRGEEZMNEREVABRLE: —IK#ES. BIRE. DHECE
»Comparison of efficiency for R717 compression unit in cascade system and secondary
refrigerant system: second intake, two-stage compressor, two compressors unit

>R T RG R ER KA N BRBIRZER R RIR

» Temperature difference of evaporative condenser affects system efficiency
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Market forecast

R71709%2E7] R22p9IMFRESD R404\R507
Safe limit of Environment pressure
R717
T NN R404\R507%
R RS IR T SRR
A0ERRIA RS RS, HIPERS
FIRESE) .
: R22 is to be Low Efficiency
huge security pressure -y s _
o vanishing, and it’s Temperature slip after
of R717, and filling difficult to pass leakage |

the environmental

quantity is restricted N ‘ H | : ‘



Safe, Environmentally Friendly, Energy-saving

ERIMRHIRFBAR HEREREKER
Developing friendly refrigeration technology,
and sharing a low-carbon life
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Thank you
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