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. e 57 A0 25 1k 519 X 3

EH CO, /L&
[psi] [bar]
1450 100
Tirip ! “G | Pirip/ bara | Terit/ "G | Perit/ bara
E4E - Wik +31°C '[37,1_,-, oF] R22 -1574 | 0000006 | 962 49,9
73.6 bar [1067 psi] R134a -103,3 0,004 1011 406
145 10 Al! RT7 778 0,008 1523 1133
Witk - Sk ﬁi CO. (R744) | 8BS 5,2 31,1 738
=ZHE (&)
Bk - Sk -56.6 °C [-69.9 °F]
5.2 bar [75.1 psi]
14.5 1 -78.4 °C [-109.1 °F]
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Single Stage Series, for HFC - HCFC - HFO - HC v
e ] e [ » 0420, v
bESE km 2 457
B4R [ B ] km 2 457
ER#cl kn 2 457
TEEA W 1728
wasEaE, EE ku 4 186
=i A 498
COP/EER /W 1.42
e ke/h 48
ETE=E Hz 50
=] - 400/3/50/D0L-STAR
EERT = wi S EH
ETRE - 1008 2ED %
ERED bar 1.05
WRES K 80
ittt " C 20
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=) 0 ETEE Hz 50
=) - 400/3/50/00L-8T4R
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File Options Internet ? v Calculate ® Selection Calculation © Check Calculation Frascold Selection Software - Carbon Dioxide I
System Result |
~
Stage Comp. Name FS VW8 VS Freq. 180 - — !
0 i 20 50 7 b 0 a0
First Medium Temperature  S20-12TK 2 0 - — Isctherms (T<140°C) h 1o o o . 110 1303\ 180 4, 170 ) 1501, 210
— |zotherms (T =140°C)
Low Temperature (Booster)  Q9-208K2 10 - 120 — Saturation curve
= (perating Cycle e \
Bl \ —~ 2
= 50 : H
: AN
3 e
2 _
g 60
i < \ \ \
LT2
0 : :
50 500 550 600 650
Enthalpy [kJ/kg]
Output [bar] ["C] [kikg] [k/kghk] [-] [kg/h] [m3/h]
1 2649 1398 466.27 2.0 58.86 - 10248 1741
Ret Cap. KW] _PowerinputkW]  COPL)  CurrentlA) 2 237 13048 556.43 209 12850 - 1024.2 797
MT 121 7 047 488 3 837 33 20647 1.3 659.84 - 10242 155
LT 291 71 407 13.2 4 27 -9.32 29647 19 14516 0.46 1024.8 7.06
Tor 41.2 328 1.26 63.1 5 27 932 178.06 19 97542 ] 55241 0.56
] 2649 -10 173.06 19 91345 0.0 16053 018
7 2649 ] 44508 1.85 65.05 - 16053 247
2 27 932 43494 19 7272 - 47239 6.5
Intermediate outlettemp. [ |:| Delete 9 2649 -0 434.94 19 7124 1 47239 6.63
Heat R v Tin [°C] Tout[°C] Heating Capacity [KW] LT1 10.04 -30 44542 2.09 2451 - 39188 1599
13048 3 74 LT2 2649 55.14 511.08 216 4752 - 359188 8.25
LT3 10.04 -40 178.06 2.05 11833 0.2 39188 an
W
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演示者
演示文稿备注
CO2 requires less energy and smaller pipelines (than glycol) because requires lower flow rate
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Ei
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Ewsparater Buparhaating [K]: (5.0 E
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o1 (TR

NEE: TSR b LA, 2 1 AR AT
AR & TR A H R
N RS 71 & 5 75 I 4 5O e L 4T
45 > TN =90 kW @ -8°C; BT =18 kW @ -35°C

%54 Frascold CO2 — [m] X
I File  Extras Internet  Help O Selection Calculatio @ Check Calculation Frascold Selection Software - Carbon Dioxide I
System Selection
Gas Cooler Flash Gas Bypass Power Supply
Pressure [bar]: 2_89.2 P % @ Trascritical O Suberitical -] Add flash gas on First Medium Temperature | 400V /50 Hz %
Outlet Temperature ['C 35,0 Suggest gas cooler pressure Medium Pressure [bar]: ;42.0
First Medium Temperature Low Temperature (Booster) co (Flash Gas Parallel Compressors)
o N Fixed Variable Frequency Fixed Variable  Frequency Fixed Variable Manx
mpressor Name = speed Ha Compressor Name speed  speed Hz] Compressor Name = = frequency
(#1): [S20-14TK g B = B2 = (#1): | D45-95K2 4 P 63 7| 1) |S15-10TK = o A s (™
w2y [ 2 O
Evaporating temperature Gl |-8.0 | Refrigerating capacity [KW]: Evaporating temperature ['C: |-35.0 v Refrigerating capacity [kW] uction Superheating [K]: [0 : [ allow flash gas bypass
Superheating [K]: 100 B | 90.0001 Superheating [K]: 0.0 | 18.000H
Evaporator Superheating [K]: 55.0 “: Low Temperature (Booster) Evaporator Superheating [K]: '_5.0 O Desuperheater
Eco ;F‘arallel Oomgressor} Booster on level il =
—
[ Second Medium Temperature
150
140
130
MT1.2 120
| = 10
MT1.4 ® 8100
g gw =
é" E 80 MT1 E
LT2 2 202 70
@ u
£ 22860 5
c
8148 50 A
§5%4
-6 30
-20 20
-40 10
-60 -50 -40 -30 -20 -10 a 10 20 30
Evaporating Temperature [*C] g
0 7 10 14 20 = 26 r{35-‘ 45 57 T2




ESE)

F1(FEE) - Result =\

ph Diagram Zoom

5% Frascold CO2

System Selection Result
Stage Comp. Name FS VS VSFreq.
First Medium Temperature S10-10TK 3 A 62
Low Temperature (Booster}  (A1.5-45K) 2 1 57
Parallel Compression 515-10TK o 1 67

Waming
- It's suggested a total suction gas superheating > 20 K

Output

Ref. Capacity [kW] Power Input [kKW] COP Current [A]
MT1 1056 47.3 223 798
LT 186 5.6 335 123
Eco - 153 - 26
TOT 124.2 68.1

118.1

Intermediate outlet temp. -_

Heat Recovery Tin[*C] Tout[*C] Heating Capacity [kW]

101.33 35 196.8

%T1.1

LT2

]
|

s

—

LT1

40
35
B
2
]
£ 30
@
=
a
25
_E_ [T — 20
o
'% 80
o
& 70
Ly — 15
10
415 425

(= IR R [

MT1

51462884 161.06 _ 330305

A

MT1.2

LT1
LT2
LT3

89,24
42
42

28.03
42

89,24

28.03

89.24

12,02

28.03

12,02

722
7.22
-8
8.22

7281

89,52

123.05

-25
5871
-35

435

300140,63
300140.63
21827591
21827591
42785862
4699848
45857509
5437514
4467542
513455.05
21827591

445

455

132012
1802.66
106317
188819
181067
185061
197617
205041
2066,29
215556
2022.99

465
Enthalpy [kd/kg]

656,43
123.24
881.02
7583
121.24
199,53
6517
143,46
29,22
49,85
31,22

475

0.39

D15

0.3

485 495

3303.05
3303.05
1998.85
169891
1304.2
1304,2
199885
1998.85
299,95
299,95
299,95

505

503
26.8
227
224
10,76
6.54
30,67
1393
10,27
6.02
9.61

=15
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NEE: TSR b LA, 2 1 AR AT
AR & TR A H R
N RS 71 & 5 75 I 4 5O e L 4T
45 > TN =90 kW @ -8° C; BT =18 kW @ -35° C

% Frascold CO2 - O X
' File —Extras Intemet Help * eck Calculation Frascold Selection Software - Carbon Dioxide
System Selection Result
Gas Cooler Flash Gas Bypass Power Supply
Pressure [bar]: |89.2 2| @ Trascriical O Suberitical Add flash gas on First Medium Temperature 400V /50 Hz |
Outlet Temperature ['Cl: 35,0 Suggest gas cooler pressure Medium Pressure [bar]. |42.0 ~:
TP T Ml E=a el R =T Eco (Flash Gas Parallel Compressors) -
Fixed Variable Frequency Fixed Wariable  Frequency Fixed Variable ax,
Compressor Name s 15 ”speed . [Hzl ) Compressor Name speed speed [Hal Compressor Name 4 2 Frc-aquen.(:y.
(®1): [S20-14TK o o 2 B B2 (#1): | D4.5-98K2 o o 1 | ez | (#1): [S15-10TK o o Hh 3| [0
w2: O w2 [
Evaporating temperature ['C]: -2,0 5 Refrigerating capacity [kW]: Evaporating temperature [C]. | Refrigerating capacity [kW]: Suction Superheating [K: 1.0 [ allow flash gas bypass
Superheating [K]: 10,0 EQ'_ 90,0005 [ Superheating [K]: | 18,000
Evaporator Superheating [K 50 3 Low Temperature (Booster) Evaporator Superheating [K]: [ Desuperheater
Eco (Parallel Compressor) Booster on level: 1 >
[ second Medium Temperature
150
140
130
MT1.2 120
?; 110
T »  E100
3 2o &
dEﬂJI g 80 MT1 E
LT2 & 291 70
e
L2860 =
g £ >
£ 148 50
S 5%40 '
-6 30
-200 20
-40 10
-0 -50 -40 -30 -20 -10 0 10 20 30
Evaporating Temperature [*C]
0 7 10 14 20 26 35 45 57 72
Evaporating Pressure [bar]
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ESE)

=2 (FH) - Results

%2 Frascold CO2

File  Extras Internet Help
System Selection Result
Stage Comp. Name FS W5 VS Freg.
First Medium Temperature S20-14TK I 2 62
Low Temperature (Booster] D4 .5-35K2 L | 63
Parallel Compression S15-10TK o0 1 59

Warmning

® Check Calculation

election Calculation Frascold Selection Softw

- It's suggested a total suction gas superheating > 20 K

Qutput

Ref. Capacity [kW] Power Input [kWW] COoP Current [A]
MT1 90.9 416 219 76.5
LT 182 4.6 s 136
Eco - 134 = 228
TOT 1091 59.6 1129

Intermediate outlet temp. l:l - -

Heat Recovery

Tin["C]

Tout['C]

Heating Capacity [kW]

101,13

35

172,6

W TR R
I T VRN
o . M
o i AL
5" - oY
3 3 2 i
o A SRR R
2 7o (- Vo [
& I e Ny LS
50 I|I /’ ‘t‘“\?f\- \ \ \'.
" 5 i SERTSUNX TLL
30 Jos - & \E\ %1 _\LTE\ \ \ \
20 | i NS AN
s = = IO N RN
100 150 200 250 300 450 500 5560

350 400
Enthalpy [kJ'ka]

_
3 89.24 35 30014063 132012 656.43 290161
4 42 722 30014063 180266 123.24 0.39 290161
5 42 722 21827591 106317 881,02 - 1755,92
6 28.03 -8 21827591 188819 7583 0.15 1462.68
El 42 8.22 42785862 181067 121.24 = 114569
E2 89.24 7279 46994976 185048 199,58 - 114569
MT1.1 28,03 2.1 458058.26 197434 6537 = 1755,92
MT1.2 89,24 1227 54329702 2049.26 1437 - 1755,92
LT1 12,02 -25 446754.2 206629 29,22 = 293.24
LT2 28.03 43 56 503809.6 2126.08 5193 - 293.24
LT3 12,02 -35 21827591 202299 31,22 0.3 293,24

M0l
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HAE Q9-5.3STK B— &MWL CO, BIFRESH, it HEFHNEBBANESE R, BEFE—1ERERIHFEF
REFAAREBRELS, YRXLBEH -30C. HISEHH 87 bar, SESHNBHOBEN 35CTEHT, EENBES
RAA8KW HIHI S BES .

- F—RHSKE5.3 m¥h, FEZHHESEH 3.5 m¥h

- BHLIE 9HP

- REIHE: 2+2

- BAARWES: HESM Ps = 140bar, A Ps = 80bar
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COMPRESSORS

BB SRR HR I 2P 5+

v IR SRR AR, EN378 bR sk % r& itk 2=
EN378: (4238 8 MR 22 BRI ARSI B3R )
v R744 (KA AL) bt R E BIR FR K272 0.1 kg/m3

=  K#%J 50000 ppm, AL ERERELZ: 5%
= Fk, KA AARR AR SR AR RS R,
X —AN77E T 50 kg CO, AR St, 75241500 m3H) % 4 7 [H]
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COMPRESSORS

s
gy
CAp
BF
M
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CO2 K &ERE

v CO2 fFAE @I E .

1. i 5000 ppm 2 fE ke
2. FriEFREE: 350-400 ppm
3. RIS E: 1500 ppm

v RTEARERTTAS R EREI (EFKTD
AL =TI 1.5 m
SRS A DX i ) 7 368 X

Blue Is better

28



%
T
diX
o
oH
S
Bo
H-

COMPRESSORS

CO2 &4 &

=P RGEHEE
1. CO2 1ENEAF
2. CO2 HFEZARS
3. CO2 Eilm 7t H

v AR X3RS, TAEK IR AMIE R
O R EX R T 28 A i B2 7 AR A 1))

v OTRARE
1. ERGLH, OREFERE R E 12 A
i}
(15/30 bar *§ T f&/Hi.)
2. TERZ2Y KNIk 7% j& 40 bar
3. TERLIH m KJEJJIE & 60 bar

v E M
1. FEZRFGi19: 30 bar (££ HFCshiitE & 4t)
2. ERG29: vk 40 bar (Wl ALt )
3. FER%3H: 120 bar (BlE )

Blue Is better
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Coy
SH
S

CO2 KIZE M

v IRAR SR bR IR AT

EN 378-2 (i3 MR LS ARSI SH ZK)
EN13136 (fill/> RG MM - ke B A OGS 1 - 7150

e PR Tk F IR 4L EN12693: 1 224 R % “3” MBIl T
gz EIES 91 €PN

EER AT T B R e 2 Tk

<

iG] Jx%ﬁlgﬁ% (PIOEBRERL IR BN 1) , b B
et I NEWABUR =] (XT??‘EET?% HIVRAAR)

22 2 0 (1) 9 AV N 12 5L 2R TS 771 90%

T
=

Blue Is better
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COMPRESSORS

%
QN
Cap

ok

CO2 KZERE — FEHETTE

ER

- N T B E AR I ¢
A IE 10-15 K

RAER NI EFF AT
T2 CO2 (<10 ppm of F7KE)
WA CO2 k=

fEE BN CO2 Ak /03] 6.5 bar (21 10-15 bar)

AR CO2 BIETRAR B HE

Pressure

bar A
100

1

|
| Solid = Liquid

-1 50% solid CO;
Solid |

at

-78.4°C

-56.6°C
E -‘}l ----------
5.2 bar-a

Solid ¢ Vapour

Supercritical

50 bar

Vapour

34 bar
Y

+31°C

Vapour

0% solid CO; at
/Ihe Iriple point

3% solid CO; at
the triple point

Vapour

L.

Flow in downstream lines from safety valves

Enthalpy (J)

Blue Is better
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“Blue .., Is better !”
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