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= Introduction

CO,/2%FO0DP. WIKGWPHIH A L. WERAKENH, &l L& HE,
CO, is a natural refrigerant with zero ODP and very low GWP. It is the final hope for
refrigerants.

M S COLESMEM I R, 34T ZATHE FCM N H 2 5T, Fundamental
and application research is paid to more attention on CO, transcritical cycle.

E R ERGH . H A C 2317 CO 5 lm S 34 7 i T &K Wt 98- Heat pump and
refrigeration production of CO, transcritical cycle developed in European and Japan.
PEALE AR ARG B R G ., 863, SCHETHRISEXNS COLES In S IH AT H 25 T
ZtBll. The natural science foundation of Chinese, Doctoral Fund of Ministry of
Education of China, 863 program, National Key Technology Support Program are
supported in this area.

TR A2 T LA CO B I SRR IR UKL, AR BRI 0 2 7 2
POK, MRV BUS. PR KEBSEROKBEN . T AR A 2R
CO, transcritical cycle Heat pumps are produced by several companies in China, which
Is for hot water to replacement of coal or oil boilers to supply hot water for hotels,
restaurants , schools, railway stations and so on.

BIRNEFE LE, COMIGFIEA MR EIEAN, HARRY AN EE
Ji. AAfE “BEEZ K, ATLBEE” . Although small production of CO,
transcritical cycle heat pump in our country, it is the direction to protection to ozone
layer.
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The feature of CO,refrigeration and heat pump

« JEJJfE, @S ES T 10MPa, KR 24, 5MPa.
than 10MPa, and evaporating pressure is 4 or 5 MPa.

GLXEr%

High pressure usually higher

s PR S . COMRBEAWI AR, AN FE2 H R IA A (72 e R, DRI IO vy s v 6
st AN BN S (Condenser) , YA KA %1% (Gas Cooler)
High temperature of heat releasing process. The temperature of CO, is changeable,

instead of condensing process of traditional refrigerants. The high pressure heat
exchanger is not called as condenser, but gas cooler.

s JEMRCRAR, FEMFIZNAZMT, HHE L T)R{K25%. The efficiency of cycle is
lower about 25% than traditional refrigerants at the same outside condition.
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The principle of CO,
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CO, transcritical cycle
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The features of CO2refrigeration and heat pump

. WA, COEIE FARFR TRk R &
HOAL T3 ~51F%, X2 HIEHBEEREA IR | S AT 2
AJFH . In the cycle with throttling vale, the 7
throttling lose is 3~5 times of traditional iE K <> E‘
refrigerants. This is the reason of low 1, i %5
efficiency of CO, transcritical cycle. — N 1

o WRHRKEEIRE TR, R T 4
Throttling lose consumes compression work, AR S
but also reduce the refrigeration capacity.

= XIT-CO,E5IH FiblAFE3F, COPF[425~30%. L

For CO, transcritical refrigeration cycle, COP is
reduced 25~30%.

KT COBIG AAMFHEIR, COPF410~15%. , 1
For CO, transcritical heat pump cycle, COP is
reduced 10~15%.

o FFUAIZETT % T CO,E I F# 3R . So CO,
transcritical heat pump is developed at the FR A B KA 22 5 37 IR [ A B
first.
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CO, & 4 bl 75 2 B Hr i vl
CO, Compressor is redesigned

s CO LA EAEILG. EEK, B
Ml =K, TAERBUDN, mE TN,
In the compressed process of CO,
cycle, there are low compression ratio,
big compression difference and big
refrigeration capacity per unit volume.

s CO,RZatL-5 W T s AH LA e AR —
#. The size and weight of CO,
compressor is the similar to the
traditional refrigerants.

» HAETSACOJLA NS EMmN, FHILE
HRBEREE, WEAFNE40. To
develop big capacity compressor, such
as SCrew compressor.
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SI|d|ng temperature in heat release process of
CO,transcritical cycle

s CO,E I AN TAE AR A g TP oA AR, MU 12 5 CO, iR 2 A W AR L),
& A T #IR#UKHL. There is no phase transformation in gas cooler and the
temperature of CO, is changeable, and suitable for heating water.
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The sub-critical cycle of o
traditional refrigerants CO, transcritical cycle
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The Key Technology of CO, Cycle

o CO,IymE A K&, [KHNCO,
EILRS PR, HAAVE TE NERE1E
Lbedl, EEELLEJR . Itis not big

R_roblem for CO, high pressure, since e TR 3

igh density and low viscosity. Usually y
the diameter of CO, tube is less than the ~ The fube of traditiona
traditional refrigerants and the thickness refrigerants

IS bigger than the traditional.

s BRES M OREEETD MM, Z54%
g LAEAR R A= iR, P e )
MEIZAZ . In the same heat transfer
capacity, the both of weigh of materials

is the same. CO,HiE
n PRI B EOR . Hi?h quality The tube of CO,
IS requested for weld and seal.
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2015 LA SE T FR W GLEL¥

CO, ¥4 5 IR F I Kk AL
The expander of CO.refrigeration and heat pump
T I £ o174 R

o ARCR AR O i, I ARATL A R Ak

50~70%, I [EWSEZETE, b T A EEE 1 cop - —h
AR, Use expander with 50~70% of Vi h, —h,

efficiency to recovery the compression work and
reduce the lose of refrigeration capacity in the R ATLAE 34 1) 1) v 2224
same.

o RGN R AE DA A I 15125, HTEZAKALCOP (h,—h,)+(h, —h,)
A4 #20~25% . The COP of refrigeration cycle |COPepander = N h)—(h _h
with expander will increase. 20~25% (h, =hy) = (h, —hy)

B NS T S=-2 2 N N 2
s DA S B, B e | 7 B B 1 B

cycle with expander will increase | 10~15% coph . - N—h

o IR RN, COLE I A RO o hy—hy
FA oA —E#E. The COP of refrigeratio W ATLATE B 1 1) B 22 3

cycle with ejector will increase than with

M|

throttling valve.
C h _ (h2 B h4)
Expander —

(h, —h)—-(h, =h,)
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Ejector to replacement the throttling valve in CO,
refrigeration cycle
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The key technology of CO, transcritical heat pump cycle

n JEZENLS TEARHL. SRS RARER AR R ORI I, XAPRIRISREE . i EETE. I
TR, BERE. TSR EER, 5ESH1A & RREE R 7 —
N2 . Because the high pressure, there are very high request for the strength
of materials, wearability, machining accuracy, melting quality, and reliability
compare with traditional refrigeration system production.

s HTFKHCOMEHKHL)TRA HN R EE N ES, KAEP/NRIEEN RS, F
R 2 M XK i, S5 IR, IFALFERR. AR AOK S KR, SRS
PRV D25 B BN ] B S i I, B SR o, 0 S R AR HERI BT
As the most tap water is hard water in China, which is easy to format scale in the
gas cooler which is tube to tube type. Suggest that to reduce the outlet
temperature of water, may be involved to revise standard.

o PERNEFE. 4iE. BEIRS, ST COMIA L A E I Tt 7 E R P T,

To make the regulations of production, maintenance and service of CO, heat pump.

s KALERICO,MIAFIHENEE, RALE G A Fg & B H K /N & 1 e s O
To supply the different volume gas cylinder of CO, refrigerant for the market.
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zE e A1 Conclusion and Suggestion

s KECO, 5 i FHAG A i ¥ AR 3 [ /D B, s A BB R
. Itis important to develop CO, transcritical heat pump cycle for
reducing direct coal combustion and improve environment in China.

s JTECO,H i AR H R M BER B = # & E, KT A EPRE1E,
G CO, 25 Il FE H | A TG 1 =)k, - Cooperation of research
on CO, transcritical heat pump cycle between companies and
Universities, set up the new CO, transcritical heat pump industry.

»  ERIIBFFCOBE G FEIA &M, MRl 7R SR AH4s
B TR BIRZIRAL, TERR = B e aE, IFE P S AR E R Y
K. To pay more attention to compressor, evaporator, gas cooler, and
expander to replace to throttling valve.

o HEMRERE, 2K AZ K. To make standards of CO, transcritical
refrigeration and heat pump cycle.
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