
 

TRANE EcoWiseTM CTV

1  IFC UFC NFPA 1  OSHA 
2 GWP (Intergovernmental Panel on Climate Change,IPCC) (Fifth Assessment Report,AR5)
3 R-1234ze BV  30° C (86° F) 
4 R-32 

HVAC  

R-123 R-1233zd R-514A R-134a R-513A R-1234ze3 R-1234yf R-22 R-410A R-452B R-324

ASHRAE  
BV( / )

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
0.0

Slight (2L)
1.5

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
3.0

Slight (2L)
6.7

1 ASHRAE  
OEL

Higher (B) 
50

Lower (A) 
800

Higher (B) 
320

Lower (A) 
1000

Lower (A) 
650

Lower (A) 
800

Lower (A) 
500

Lower (A) 
1000

Lower (A) 
1000

Lower (A) 
870

Lower (A) 
1000

(COP) 8.95 8.85 8.91 8.47 8.28 8.45 8.17 8.48 7.99 8.14 8.22

baseline ~35% gain ~5% loss baseline similar ~25% loss ~5% loss - baseline ~2% loss ~9% gain

(GWP)2 79 1 2 1300 573 1 1 1760 1924 675 677

1.3 years 26 days 22 days 13.4 years 5.9 years 16 days 11 days 11.9 years 17 years 5.5 years 5.2 years
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* R-1234ze BV  30° C (86° F)   
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) ( )
( )

TRANE ( ) EcoWiseTM  CenTraVac  GWP 
R514A  R-1233zd(E)

EcoWiseTM  GWP 

“First Cost” (chiller + refrigerant)

Lifetime Service Costs*

Lifetime Refrigerant Supply*

Lifetime Electrical Costs*

Lifetime Investment

88.51%
*based on a low-pressure, hermetic design and 30 years operation

0.04%

6.53%

4.92%

TRANE

325

275

225

-25

25

75

125

175

ps
ig

K
pa

2,241

1,896

1,551

-172

172

517

862

1,207

R-123 R-1233zd R-514A R-134a R-513A R-1234ze R-1234yf R-22 R-410A R-452B R-454B R-32

Evap 42°F (5.5°C)

Cond 97°F (36°C)
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Three-Stage CenTraVac Chiller, 120-500 tons

Two-Stage CenTraVac Chiller, 

 

350-1400 tons
 

Series E CenTraVac Chiller, 900-2000 tons  

Duplex CenTraVac Chiller, 
1500-3000 tons  

Series E Duplex CenTraVac 
Chiller, 1800-4000 tons 

Model CVHE

Model CVHF

Model CVHH

Model CDHF

Model CDHH

R-514A R-1233zd

1996 2000 2010 2020 2030 2040

CFCs & HCFCs

HFCs

* 

  HCFC

2013

HVAC

HFC

R-11 R-12 R-22 R-22 R-123

R-123

HCFC

2017

HVAC

HFC

2018

GWP > 

750 HFC

2020

GWP > 

750 HFC

2024

R-134a

R-407C R-410A

2025

GWP > 

700的HFC

2025

GWP
750 HFC

 Greenstar (29 – 
) GWP

GWP  10  1 

  2015  
HFC 

HFO  
CO2 

 LEED
GWP

GWP  50  1 

 GWP 

2010 ASHRAE 34 2L  (BV)  10  / 

(Minimum Ignition Energy,MIE)

(2L) ASHRAE 15  UL 60335-2-40

 2  

2L 

Trane

 

ASHRAE 34 (operational exposure limit,OEL) OEL 

 40 

 A  OEL  400 ppm

 B  OEL < 400 ppm

R-123  OEL  50 ppm 50ppm R-123 40

R-123  2ppm

R-514A  OEL  320 R-123 R-514A

ASHRAE 34 

 (IFC)  (UFC)  (OSHA) IFC UFC OSHA  NFPA 1(

)

ODP – ozone depletion potential
CFC-11(=1.0)

GWP –  global warming potential  
 (CO2 = 1.0) 

CFCs – chlorofluorocarbons(  R-11
R-12 )  ODP

CFC 
 

HCFCs – hydrochlorofluorocarbons( R-22  
R-123 ) (ODS)

HFCs – hydrofluorocarbons (  R-134a R-245fa  
R-125 R-32) non-ODS

GWP

 1 :  2 
 2 :

 ( )
 
 

( )
  1 
  2 

HFO – Olefin-based( R-1234yf R-1234ze
R-1233zd R-1336mzz) non-ODS

GWP (  vs. 
)

HFO  – HFO HFC  HCFC 
R-452B  R-452A R-513A R-514A GWP

 ASHRAE HVAC&R
  

  400 –

  500 – 

 –  1987 
ODS  

  2016  10  15 
HFC

全球各國陸續推出法令措施限制 HFC 的使用。

R-452B
R-410A   5% 

2L GWP  R-410A (675 vs. 1924)

R-513A
 R-134a non-ODS GWP  55% (573 vs. 

1300)  2%  4-6%

R-514A
 R-123 GWP 2

non-ODS

R-1233zd
 R-123 non-ODS GWP  1

zd

2024 R-134a  R-407C  R-410A
https://www.gpo.gov/fdsys/pkg/FR-2016-12-01/pdf/2016-25167.pdf

https://www.gpo.gov/fdsys/pkg/FR-2016-11-18/pdf/2016-24215.pdf

(GHG)

 HFC 
 

(NGOs) 
 (GWP) 

GWP GWP

 HFC 

 

http://ozone.unep.org/sites/ozone/files/pdfs/FAQs_Kigali_Amendment.pdf
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CFCs
R-11, R-12, R-113

& 

HCFCs & HFCs
R-22, R-123, R-134a,

R-245fa, R-404A,
R-407C, R-410A

& 

HFOs & HFO Blends
R-452B, R-452A,
R-513A, R-514A,

R-1233zd, R-1234yf,
R-1234ze & 

GWP
GWP

ODP
ODP
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A3 B3
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A1 B1

BV>10
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TRANE EcoWiseTM CTV

1  IFC UFC NFPA 1  OSHA 
2 GWP (Intergovernmental Panel on Climate Change,IPCC) (Fifth Assessment Report,AR5)
3 R-1234ze BV  30° C (86° F) 
4 R-32 

HVAC  

R-123 R-1233zd R-514A R-134a R-513A R-1234ze3 R-1234yf R-22 R-410A R-452B R-324

ASHRAE  
BV( / )

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
0.0

Slight (2L)
1.5

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
3.0

Slight (2L)
6.7

1 ASHRAE  
OEL

Higher (B) 
50

Lower (A) 
800

Higher (B) 
320

Lower (A) 
1000

Lower (A) 
650

Lower (A) 
800

Lower (A) 
500

Lower (A) 
1000

Lower (A) 
1000

Lower (A) 
870

Lower (A) 
1000

(COP) 8.95 8.85 8.91 8.47 8.28 8.45 8.17 8.48 7.99 8.14 8.22

baseline ~35% gain ~5% loss baseline similar ~25% loss ~5% loss - baseline ~2% loss ~9% gain

(GWP)2 79 1 2 1300 573 1 1 1760 1924 675 677

1.3 years 26 days 22 days 13.4 years 5.9 years 16 days 11 days 11.9 years 17 years 5.5 years 5.2 years
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TRANE ( ) EcoWiseTM  CenTraVac  GWP 
R514A  R-1233zd(E)

EcoWiseTM  GWP 

“First Cost” (chiller + refrigerant)

Lifetime Service Costs*

Lifetime Refrigerant Supply*

Lifetime Electrical Costs*

Lifetime Investment

88.51%
*based on a low-pressure, hermetic design and 30 years operation
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Three-Stage CenTraVac Chiller, 120-500 tons

Two-Stage CenTraVac Chiller, 

 

350-1400 tons
 

Series E CenTraVac Chiller, 900-2000 tons  

Duplex CenTraVac Chiller, 
1500-3000 tons  

Series E Duplex CenTraVac 
Chiller, 1800-4000 tons 

Model CVHE

Model CVHF

Model CVHH

Model CDHF

Model CDHH

R-514A R-1233zd

1996 2000 2010 2020 2030 2040

CFCs & HCFCs

HFCs

* 

  HCFC

2013

HVAC

HFC

R-11 R-12 R-22 R-22 R-123

R-123

HCFC

2017

HVAC

HFC

2018

GWP > 

750 HFC

2020

GWP > 

750 HFC

2024

R-134a

R-407C R-410A

2025

GWP > 

700的HFC

2025

GWP
750 HFC

 Greenstar (29 – 
) GWP

GWP  10  1 

  2015  
HFC 

HFO  
CO2 

 LEED
GWP

GWP  50  1 

 GWP 

2010 ASHRAE 34 2L  (BV)  10  / 

(Minimum Ignition Energy,MIE)

(2L) ASHRAE 15  UL 60335-2-40

 2  

2L 
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ASHRAE 34 (operational exposure limit,OEL) OEL 

 40 

 A  OEL  400 ppm

 B  OEL < 400 ppm

R-123  OEL  50 ppm 50ppm R-123 40

R-123  2ppm

R-514A  OEL  320 R-123 R-514A

ASHRAE 34 

 (IFC)  (UFC)  (OSHA) IFC UFC OSHA  NFPA 1(

)

ODP – ozone depletion potential
CFC-11(=1.0)

GWP –  global warming potential  
 (CO2 = 1.0) 

CFCs – chlorofluorocarbons(  R-11
R-12 )  ODP

CFC 
 

HCFCs – hydrochlorofluorocarbons( R-22  
R-123 ) (ODS)

HFCs – hydrofluorocarbons (  R-134a R-245fa  
R-125 R-32) non-ODS

GWP

 1 :  2 
 2 :

 ( )
 
 

( )
  1 
  2 

HFO – Olefin-based( R-1234yf R-1234ze
R-1233zd R-1336mzz) non-ODS

GWP (  vs. 
)

HFO  – HFO HFC  HCFC 
R-452B  R-452A R-513A R-514A GWP

 ASHRAE HVAC&R
  

  400 –

  500 – 

 –  1987 
ODS  

  2016  10  15 
HFC

全球各國陸續推出法令措施限制 HFC 的使用。

R-452B
R-410A   5% 

2L GWP  R-410A (675 vs. 1924)

R-513A
 R-134a non-ODS GWP  55% (573 vs. 

1300)  2%  4-6%

R-514A
 R-123 GWP 2

non-ODS

R-1233zd
 R-123 non-ODS GWP  1

zd

2024 R-134a  R-407C  R-410A
https://www.gpo.gov/fdsys/pkg/FR-2016-12-01/pdf/2016-25167.pdf

https://www.gpo.gov/fdsys/pkg/FR-2016-11-18/pdf/2016-24215.pdf

(GHG)

 HFC 
 

(NGOs) 
 (GWP) 

GWP GWP

 HFC 

 

http://ozone.unep.org/sites/ozone/files/pdfs/FAQs_Kigali_Amendment.pdf
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CFCs
R-11, R-12, R-113

& 

HCFCs & HFCs
R-22, R-123, R-134a,

R-245fa, R-404A,
R-407C, R-410A
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HFOs & HFO Blends
R-452B, R-452A,
R-513A, R-514A,
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R-123
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2017
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GWP > 
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2020
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2024
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2025

GWP
750 HFC
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 LEED
GWP
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ASHRAE 34 (operational exposure limit,OEL) OEL 

 40 

 A  OEL  400 ppm

 B  OEL < 400 ppm

R-123  OEL  50 ppm 50ppm R-123 40

R-123  2ppm

R-514A  OEL  320 R-123 R-514A

ASHRAE 34 

 (IFC)  (UFC)  (OSHA) IFC UFC OSHA  NFPA 1(

)

ODP – ozone depletion potential
CFC-11(=1.0)

GWP –  global warming potential  
 (CO2 = 1.0) 

CFCs – chlorofluorocarbons(  R-11
R-12 )  ODP

CFC 
 

HCFCs – hydrochlorofluorocarbons( R-22  
R-123 ) (ODS)

HFCs – hydrofluorocarbons (  R-134a R-245fa  
R-125 R-32) non-ODS

GWP

 1 :  2 
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  1 
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HFO – Olefin-based( R-1234yf R-1234ze
R-1233zd R-1336mzz) non-ODS

GWP (  vs. 
)

HFO  – HFO HFC  HCFC 
R-452B  R-452A R-513A R-514A GWP

 ASHRAE HVAC&R
  

  400 –

  500 – 

 –  1987 
ODS  

  2016  10  15 
HFC

全球各國陸續推出法令措施限制 HFC 的使用。

R-452B
R-410A   5% 

2L GWP  R-410A (675 vs. 1924)

R-513A
 R-134a non-ODS GWP  55% (573 vs. 

1300)  2%  4-6%

R-514A
 R-123 GWP 2

non-ODS

R-1233zd
 R-123 non-ODS GWP  1
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2024 R-134a  R-407C  R-410A
https://www.gpo.gov/fdsys/pkg/FR-2016-12-01/pdf/2016-25167.pdf

https://www.gpo.gov/fdsys/pkg/FR-2016-11-18/pdf/2016-24215.pdf
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http://ozone.unep.org/sites/ozone/files/pdfs/FAQs_Kigali_Amendment.pdf
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R-514A  OEL  320 R-123 R-514A

ASHRAE 34 

 (IFC)  (UFC)  (OSHA) IFC UFC OSHA  NFPA 1(
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)
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  400 –
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ODS  

  2016  10  15 
HFC

全球各國陸續推出法令措施限制 HFC 的使用。

R-452B
R-410A   5% 

2L GWP  R-410A (675 vs. 1924)

R-513A
 R-134a non-ODS GWP  55% (573 vs. 

1300)  2%  4-6%

R-514A
 R-123 GWP 2

non-ODS
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 R-123 non-ODS GWP  1
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2024 R-134a  R-407C  R-410A
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TRANE EcoWiseTM CTV

1  IFC UFC NFPA 1  OSHA 
2 GWP (Intergovernmental Panel on Climate Change,IPCC) (Fifth Assessment Report,AR5)
3 R-1234ze BV  30° C (86° F) 
4 R-32 

HVAC  

R-123 R-1233zd R-514A R-134a R-513A R-1234ze3 R-1234yf R-22 R-410A R-452B R-324

ASHRAE  
BV( / )

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
0.0

Slight (2L)
1.5

Non (1) 
n/a

Non (1) 
n/a

Slight (2L)
3.0

Slight (2L)
6.7

1 ASHRAE  
OEL

Higher (B) 
50

Lower (A) 
800

Higher (B) 
320

Lower (A) 
1000

Lower (A) 
650

Lower (A) 
800

Lower (A) 
500

Lower (A) 
1000

Lower (A) 
1000

Lower (A) 
870

Lower (A) 
1000

(COP) 8.95 8.85 8.91 8.47 8.28 8.45 8.17 8.48 7.99 8.14 8.22

baseline ~35% gain ~5% loss baseline similar ~25% loss ~5% loss - baseline ~2% loss ~9% gain

(GWP)2 79 1 2 1300 573 1 1 1760 1924 675 677

1.3 years 26 days 22 days 13.4 years 5.9 years 16 days 11 days 11.9 years 17 years 5.5 years 5.2 years
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* R-1234ze BV  30° C (86° F)   
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TRANE ( ) EcoWiseTM  CenTraVac  GWP 
R514A  R-1233zd(E)

EcoWiseTM  GWP 

“First Cost” (chiller + refrigerant)

Lifetime Service Costs*

Lifetime Refrigerant Supply*

Lifetime Electrical Costs*

Lifetime Investment

88.51%
*based on a low-pressure, hermetic design and 30 years operation
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Three-Stage CenTraVac Chiller, 120-500 tons

Two-Stage CenTraVac Chiller, 

 

350-1400 tons
 

Series E CenTraVac Chiller, 900-2000 tons  

Duplex CenTraVac Chiller, 
1500-3000 tons  

Series E Duplex CenTraVac 
Chiller, 1800-4000 tons 

Model CVHE

Model CVHF

Model CVHH

Model CDHF

Model CDHH

R-514A R-1233zd



 

TRANE EcoWiseTM CTV

1  IFC UFC NFPA 1  OSHA 
2 GWP (Intergovernmental Panel on Climate Change,IPCC) (Fifth Assessment Report,AR5)
3 R-1234ze BV  30° C (86° F) 
4 R-32 

HVAC  

R-123 R-1233zd R-514A R-134a R-513A R-1234ze3 R-1234yf R-22 R-410A R-452B R-324

ASHRAE  
BV( / )

Non (1) 
n/a
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3.0
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1 ASHRAE  
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50
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800
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1000

Lower (A) 
650

Lower (A) 
800

Lower (A) 
500

Lower (A) 
1000

Lower (A) 
1000

Lower (A) 
870

Lower (A) 
1000

(COP) 8.95 8.85 8.91 8.47 8.28 8.45 8.17 8.48 7.99 8.14 8.22

baseline ~35% gain ~5% loss baseline similar ~25% loss ~5% loss - baseline ~2% loss ~9% gain

(GWP)2 79 1 2 1300 573 1 1 1760 1924 675 677

1.3 years 26 days 22 days 13.4 years 5.9 years 16 days 11 days 11.9 years 17 years 5.5 years 5.2 years

TRANE( )  

© 2017 Trane   All rights reserved

ENV-SLB022-CC  July 26, 2017

trane.com.tw

ingersollrand.com

IR  Club Car®

(Ingersoll Rand®) (Schlage®) (Thermo King®) (Trane®)

 140 
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“First Cost” (chiller + refrigerant)

Lifetime Service Costs*

Lifetime Refrigerant Supply*
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Three-Stage CenTraVac Chiller, 120-500 tons

Two-Stage CenTraVac Chiller, 

 

350-1400 tons
 

Series E CenTraVac Chiller, 900-2000 tons  

Duplex CenTraVac Chiller, 
1500-3000 tons  

Series E Duplex CenTraVac 
Chiller, 1800-4000 tons 

Model CVHE

Model CVHF

Model CVHH

Model CDHF
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