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使用天然的制冷剂
自然理念的技术

Fabian Fagotti

Using Natural RefrigerantsUsing Natural Refrigerants
- Technology naturally thought
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Highlights Highlights 
精彩亮点精彩亮点

Global Leadership 
in market and 
technology

领导全球市场和技术

World market 
leader

全球市场领导者

Capacity for 30 
million compressors    

per year
年产能3千万台

+ 380 million 
manufactured 

products
全球产量超3亿8千

万台

R&D in 3 
continents

研发中心遍布三大洲

400 people 
dedicated to R&D

400名专业的研发人员

862    
patents globally

862项技术专利

Global network of 
selling&distribution

全球的营销及物流网络
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Triple Bottom Line related to business Triple Bottom Line related to business -- balance of economic, balance of economic, 
environmental and social aspectsenvironmental and social aspects
运营的三大底线 - 经济、环境及对社会影响的平衡

SOCIAL DEVELOPMENT
社会发展

ENVIRONMENTAL DEVELOPMENT
环境发展

-Technology awards to Embraco VCC 
due to its benefits recognition

•对恩布拉科VCC产品的技术回报来自于对其

性能的认可

•Lean Concept - improved productive 
processes with less waste of time and 
raw materiall

•精益管理思想-减少了生产过程中对于时间和

原材料的浪费。

•Code of Ethics   - 道德准则

•Global technological partnerships 
with research centers and universities

•全球研发中心及大学的技术合作伙伴

•Values and Diversity principles
•企业价值观及多样性准则

•Volunteer working programs
•志愿者项目

•Support to local communities
•支持本地社区

•Management systems: ISO 9001 (all 
sites); ISO 14001 (EECON, Brazil and 
China), OHSAS 18001 (Italy, Brazil, 
EECON), QC 080,000 (Brazil, Italy and 
Slovakia).
•管理体系：ISO9001（所有的工厂）；ISO14001
（益康，巴西和中国）， OHSAS 18001 (意大利, 巴
西l, 益康), QC080,000(巴西，意大利和斯洛伐克）

•Embraco Ecology Award - to 
encourage the practice of 
environmental education in schools.
•恩布拉科生态奖学金-学校里鼓励进行环境教育的实践

活动

•Development of natural refrigerant 
compressors: R744, R290, R600a
•发展使用绿色工质的压缩机：R744,R290,R600a

Besides all product benefits and outstanding performance, 
Embraco specially focuses on its balance with Social and 
Environmental dimensions.
除了我们产品的卓越表现和优良的性能，恩布拉科还特

别地关注对于社会和环境的影响。

ECONOMIC DEVELOPMENT
经济发展
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Technological InnovationTechnological Innovation
技术创新技术创新

Pioneer and leader in the replacement solutions of 
CFC refrigerants since 1993

从1993年起全球市场CFC制冷剂替代的先锋和领导者

R&D Investments: Up to 3% of total income, independent 
from economy instability

研发投入：超过年收益的3%，不受经济波动影响

Propane (R 290)Propane (R 290)
Compressors Compressors 
丙烷丙烷 R290R290压缩机压缩机

COCO22 (R744) compressors(R744) compressors
二氧化碳二氧化碳(R744)(R744)压缩机压缩机

InnovationInnovation
创新创新

IsobutaneIsobutane (R 600a)(R 600a)
Compressors Compressors 

异丁烷异丁烷 R600R600aa压缩机压缩机
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Europe Sales by RefrigerantEurope Sales by Refrigerant
欧洲市场制冷剂发展分类欧洲市场制冷剂发展分类

Source: Embraco Europe Sales records
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Light Commercial Light Commercial Europe Europe Sales by RefrigerantSales by Refrigerant
欧洲轻型商用市场制冷剂发展分类欧洲轻型商用市场制冷剂发展分类

Source: Embraco Europe Sales records
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R290 R290 trendtrend in Chinain China
中国市场中国市场R290R290趋势趋势

Source: Embraco Europe Sales records

• Large End Users are looking for natural 
refrigerant solutions for China market;
• 中国市场大型终端客户期待天然制冷剂解决方案

• Growing use on chest freezers and 
GDMs for export and local market.
• 国内外市场卧式冷柜和饮料柜使用量增长
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R290 trend in ChinaR290 trend in China
中国市场中国市场R290R290趋势趋势

Source: Embraco Europe Sales records

• OEMs located in China are 
implementing R290 technology;
• 国内生产商开始使用R290技术；

• Development of large plug-in freezers 
for supermarkets (refrigerant charge 
within 150 g) is starting.
• 开始发展大型超市展示柜应用（ 大充注量150克）
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R290 trend in China R290 trend in China –– Local compressorsLocal compressors
and technical supportand technical support
中国市场中国市场R290R290趋势趋势–– 国产压缩机和技术支持国产压缩机和技术支持

Source: Embraco Europe Sales records

• Besco has propane compressors for 
LBP/MBP applications in mass production;
• 恩布拉科北京工厂中/低背压丙烷压缩机投产；

• Besco is providing technical support to the 
OEMs with its Application Labs and training 
for maintenance in the field.
• 给市场提供应用研发实验室和售后技术培训等技术支持。
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Alternative Refrigerant CompressorsAlternative Refrigerant Compressors
可选制冷剂压缩机可选制冷剂压缩机

l

北美
North America

拉丁美洲
Latin America

欧洲

Europe

亚洲

Asia

COMPRESSOR PLATFORM - ALTERNATIVE REFRIGERANTS
压缩机平台 – 可选择的制冷剂

CHINA PLANT
EM - R600a ; R290

Manufacturing Sites
制造基地

ITALY  PLANT    
EM - R600a ; R290

SLOVAKIA  PLANT
NB - R600a ; R290
NE - R600s;R290
NT    - R290

BRAZIL  PLANT
EM - R600a ; R290
F    - R600a ; R290
EG - R600a
EK - R744 (CO2)

All manufacturing sites are able to produce
alternative refrigerant compressors

全球所有工厂可以提供不同制冷剂压缩机

Production Footprint:
生产的足迹：
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0 100 200 300

Embraco products and manufacturingEmbraco products and manufacturing
恩布拉科产品恩布拉科产品及及生产基地生产基地

Check Point Condition: ASHRAE LBP 32 / 50Hz 试验工况 ASHRAE LBP32 /50Hz 

Household appliances, light ice cream freezers and GDMs
R600a Refrigerant Fluid
R600a制冷剂压缩机应用家用产品，小型冰激淋柜和饮料柜

50 to 205

Compressor
Platform
压缩机平台

Cooling Capacity
Range [W]
制冷量范围

140 to 260

110 to 225

Manufacturing 
Site
生产基地

115 to 175

EM/VEM

NB

F

EG/VEG

BR , IT, CN

SK

BR

BR

NEKNEK SK 160 to 240



12

Embraco products and manufacturingEmbraco products and manufacturing
恩布拉科产品恩布拉科产品及及生产基地生产基地

Check Point Condition: ASHRAE LBP 32 / 50Hz

GDMs, walk in rooms, horizontal and vertical freezers
R290 Refrigerant Fluid
R290 制冷剂压缩机应用在饮料柜，卧式柜，展示柜和厨房柜

185 to 300

320 to 490

190 to 580

595 to 810

EM

F

NT

BR , IT, CN

SK

BR

NEKNEK SK

0 200 400 600 800 1000

Compressor
Platform
压缩机平台

Manufacturing 
Site
生产基地

Cooling Capacity
Range [W]
制冷量范围

Check Point Condition: ASHRAE LBP 32 / 50Hz 试验工况 ASHRAE LBP32 /50Hz 
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PropanePropane 丙烷丙烷 (R290) (R290) 
EmbracoEmbraco Variable Speed TechnologyVariable Speed Technology 变速技术变速技术

NE Family

NEK9213GK

(R404A)

Up to
+35%

VNEK213U

(R290)

System COP (W/W)
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Characteristics of the refrigerant:
制冷剂特性制冷剂特性

-Common availability;
-技术完善

-Lower applied cost;
-较低匹配成本

-Compatibility with mineral and alkylbenzene

oils and all the material used in compressors 

and refrigeration system;

-没有材料和润滑油（矿物油，烷基苯）的使用限制

-Great ecological appeal:
-完美的环保性：

PropanePropane 丙烷丙烷 (R290)(R290)
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Characteristics of the propane products
丙烷产品特性

-Don’t require particular adaptation of the 

refrigeration systems;

-制冷系统不需要大范围改动

-Higher efficiency and capacity performance;

-高效和大容量

-Low noise

-低噪音

-Embraco is offering full range of high efficiency 

compressors for light commercial  application;  

-恩布拉科可以为小型商用制冷系统提供全系列高效压缩机

- Production in South America, Europe and Asia (China);

- 生产基地： 南美，欧洲和亚洲（中国）工厂

PropanePropane 丙烷丙烷 (R290)(R290)
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PropanePropane 丙烷丙烷 (R290)(R290)

Test results evidenced the high competitiveness of R290 Test results evidenced the high competitiveness of R290 

Test resultsTest results 测试结果测试结果::

R-404A versus R-290
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-40 -35 -30 -25 -20 -15 -10

Evaporating Temperature [癈 ]

C
O

P 
[W

/W
]

NEK2125GK (R-404A)
NEK2125U (R-290)

7 to 12% COP improvement

Testing conditionTesting condition 测试条件测试条件: Condensing temperature: Condensing temperature冷凝温度冷凝温度 = 55 = 55 °°C; Liquid and vapor temperatures C; Liquid and vapor temperatures 液体及蒸发温度液体及蒸发温度= 32.2 = 32.2 °°C; 50HzC; 50Hz

测试结果显示丙烷有很强的竞争力测试结果显示丙烷有很强的竞争力
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Characteristics of the CO2 products
产品特性

Characteristics of the refrigerant:
制冷剂 特性：

-Natural fluid;

-天然流动性

-Not flammable;

-不可燃

-Lowest GWP refrigerant fluid.

-低排放制冷剂

-New platform concept;
-新理念平台

-Safe, silent and reliable product;
-安全，静音、可靠

-Competitive performance;
-优异的性能

-Suitable to variable capacity (VCC)  for 
premium applications;
- 适合匹配变频高效节能产品

-Environmental friendly technology;
-环保技术

-Application in refrigeration and heat pump.
-可应用在制冷系统和热泵领域

COCO22 二氧化碳二氧化碳 (R744)(R744)
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NE Family  NE系列

PropanePropane 丙烷丙烷 (R290)(R290)

NE2134Z

(R134a)

NEK2134U

(R290)

1,23

1,36

+11%

NT Family  NT系列

T2178GK-

(R404A)

NT2170U

(R290)

1,20

1,38

+15%

Test ConditionTest Condition 测试条件测试条件: Check Point : Check Point AshraeAshrae LBP 32LBP 32ooCC

EM Family EM系列

NE1121Z

(R134a)

EMT2125U

(R290)

1,28

1,48

+16%

COP (W/W) COP (W/W) COP (W/W)
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COCO22 (R744)(R744)

Test resultsTest results 测试结果测试结果::

Heat Pump Laundry Dryer
Standard cycle at: T.amb. 20癈

7 kg of cotton with 4.2 kg of water
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NE7215H (R134a)
NE7215U (R290 )
EK6210CD (R744 )

COMPR.        ENERGY         TIME
                  consumption

NE7215H:     2.402 kWh    138 min.
NE7215U:     2.278 kWh    137 min.
EK6210CD:  2.230 kWh     146 min.

节能节能 8% energy saving8% energy saving

Vending Machine
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EK6210CD (R-744)

T6213Z (R-134a)

Up to 7% energy savingUp to 7% energy saving
节能达节能达7%7%

Test results evidenced the high competitiveness of R744 Test results evidenced the high competitiveness of R744 
测试结果显示二氧化碳（测试结果显示二氧化碳（R744R744）有很强的竞争力）有很强的竞争力
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COCO22 (R744)(R744)

Lineup:Lineup:

Product Data - R744 (M/HBP)

Displacement
cc cu in

EK6160CD 100V 50-60Hz 1 ~ 1.00 0.06 380* Already

EK6175CD 100V 50-60Hz 1 ~ 1.30 0.08 500* Nov'09

EK6210CD 115V 60Hz 1 ~ 1.75 0.11 805 Already UL

EK6210CD 220V 60Hz 1 ~ 1.75 0.11 805 Already

EK6210CD 220-240V 50Hz 1 ~ 1.75 0.11 700 Already CCC, VDE

EK6214CD 220-240V 50Hz 1 ~ 2.45 0.15 905 Dec'09
* at 50Hz

Compressor Voltage / Frequency Board ApprovalStart of ProductionCooling Capacity
W

Testing Condition

Evaporating Temperature Dischareg Pressure Return Gas Temperature Ambient Temperature Approach Temperature
癈  (癋) bar 癈  (癋) 癈  (癋) 癈  (癋)

MBP -10 (14) 85 32 (89.6) 32 (89.6) 32 (89.6)

产品信息产品信息

测试条件测试条件
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COCO22 (R744)(R744)

Assembly line for mass production
组装线批量生产
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Responsible technology for a better quality of life

卓越技术卓越技术 只为美好生活只为美好生活

Thank you !

Fabian Fagotti
fabian_fagotti@embraco.com.br


