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The Refirgerants Transition—For China 
 

HFCs Accelerated phase out schedule 

2024 Freezing to baseline level 

2029 Reduce 10% 

2035 Reduce 35% 

2040 Reduce 50% 

2045 Reduce 80% 

HCFCs Accelerated phase out schedule 

Ø  In recent years, Ozone layer destruction and global warming are seriously threat to the living environment of human 

beings, the scientific research shows that it has a great relationship with the HCFCs and HFCs refrigerants.  

Ø  various environmental problems have accelerated the elimination of non- environmental refrigerants. 



Traditional natural refrigerant 

Ø  Including our common propane, 

ethylene, propylene and other 

refrigerants  

Ø  with the example for propane, its 

ODP=0, GWP=3, which has a very 

high unit volume for refrigeration 

capacity, 

Ø  but it also has a very strong 

explosive properties. 

HCs CO2 
Ø  CO2 has very good characteristics 

on safety and economy, 

Ø   but the efficiency of single cycle 

refrigeration is rather low,, it is 

suitable for low temperature 

refrigeration and high temperature 

heating. 

NH3 
Ø  Ammonia has a very wide 

application in China in the early 

period, until now the proportion of 

NH3 cold storage in China is more 

than 80%, 

Ø   the economy and the system 

efficiency of ammonia are all high,  

Ø  and the only disadvantage is that it 

has certain toxicity and explosive 

properties.  



Coil evaporator widely used 
 

Ø  And there is another fact that we must not overlook that is the wide application of coils.  
Ø  The advantages of the coils are low wind speed, uniform temperature, dry consumption of frozen goods and 

fluctuation of temperature are small.  
Ø  For a long time in the future, the evaporator will not be completely replaced by the cooling fan. The ammonia 

charging capacity of the coils is very large, sometimes even accounting for about 80% of the ammonia content of the 
whole system.  

Ø  Our solution is to use NH3/CO2 cascade or secondary refrigerating system. The CO2 is used as a terminal working 
medium with large amount of coolant, good heat transfer performance and fluidity. 

 



Refrigeration common temperature zone 

Ø  This is the technical route for the replacement of the -55~5℃ refrigeration system,  
Ø  under the evaporation temperature of -25℃, the cascade refrigeration system is considered as a priority, 
Ø   and the secondary refrigeration system is considered at the temperature range of -15℃ ~-25℃.  
Ø  When the evaporation temperature is high, it is suitable to use CO2 high temperature secondary refrigeration, but 

how to overcome the higher pressure and how to improve the performance are the problems we are studying. 



Additional equipment refrigeration system  

Ø In order to ensure the long-term stable operation of the system, and eliminate the fluctuations of 
environmental temperature and the impact of system leakage, the system we first designed would 
increase the huge ancillary equipment,  
Ø but in fact, our refrigeration system in a given operating condition only needs four large parts - 
compressor, condenser, throttle valve and evaporator. 



Cancel the reservoir 
 set up to adapt to leaks 
and fluctuations in 
operating conditions 

sacrifice 

Fluctuation range↓ Sealing performance↑ 

Improvement 

• Accurately investigate the use environment and fluctuation 
range of working conditions of equipment； 
• Calculate the quality of refrigerant in target conditions； 
• Distribute refrigerant into various parts to ensure normal 
operation of all components and normal, stable and reliable 
operation of the system； 
• Appropriate adjustment of control procedures。 
• Use reliable components 

Increased 
control 
procedures 

Fluctuation 
range 

Condition 
adjustment 

Automatic 
control 



A revolutionary liquid supply technology——U-Turn 

U-Turn 

Impact, gravity, centrifugal three-stage 
high-efficiency separation 

Ø  We need to ensure the higher system operation 
efficiency and the smaller ammonia charge.  

Ø  At this time, a unique microgravity fluid supply 
technology can be adopted, which is the exclusive 
transfer technology from Alfa Laval to the MOON-
TECH.  

Ø  This technology uses three effective separation 
methods: impact, gravity and centrifuge. 

Ø  Microgravity supply liquid reduces the circulation ratio 
of the system, reduces the ammonia charge and the 
volume of the gas liquid separator, and improves the 
operating efficiency of the system at the same time. 



Ø  The evaporator of cascade system is also called the condenser-

evaporator. 

Ø   The adoption of high efficiency heat exchanger can reduce heat 

transfer temperature difference and improve the performance of the 

system. At the same time, the most important is to reduce the amount of 

the ammonia in the condenser-evaporator.  

Ø  We use efficient plate or shell heat exchangers for condensing 

evaporators. 

Ø Traditional siphon 

condensation evaporator 

High efficiency of Condensation evaporator 



The type choice of condenser  

evaporative condenser 

Double plate shells 0.265kg/kW 

Ø  we consider the condenser is different from the condenser-evaporator.  

Ø  The working medium of condenser is contact with the water, but in the 

current water quality conditions in China, if we use the plate or shell 

heat exchangers, the condenser will be cleaned frequently, if the closed 

cooling tower is added, the condensing temperature will be raised and 

the system efficiency will be reduced,  

Ø  so we also need to optimize the condenser based on the traditional 

shell and tube water-cooling and evaporative cooling. 

shell-tube water-cooled condenser 



High efficiency of shell-tube water-cooled 
condenser 

Ø  For the traditional shell and tube water-cooled condenser, we tried different forms of condensing high 

efficiency tubes, and through the integrated technology of the container, the similar containers with similar 

structure and function such as oil separator and oil cooler were combined. 

Combined container 



High efficiency of evaporative condenser 

Ø  For the traditional evaporative cooling,  

Ø  we increase the specific surface area of the 

heat transfer by reducing the diameter of the 

tube.  

Ø  By optimizing the structure of the tube to 

enhance the heat transfer coefficient outside 

the tube,  

Ø  by optimizing the distribution of the 

refrigerant, we can reduce the drop height 

and increase the heat transfer coefficient in 

the tube. 



Ø  For oil cooler, customers are advised to use efficient 

water-cooling to reduce ammonia and adopt new 

efficient plate and shell or plate oil cooler. 

Ø   For oil pumps, semi hermetic oil pumps are needed 

to reduce leakage. 

Oil cooler 



Compressor 

导流环 

Ø  For the compressor, there is a certain 

leakage for opened screw compressors. 

Ø  At this point, we can either use expensive 

mechanical seals with complex auxiliary 

systems or semi hermetic screw 

compressors to reduce leakage. 

Ø   Our plan is to adopt semi closed 

ammonia screw compressor. 



Further optimization of system layout 

Original structure Optimized system 

Ø  After the optimization of the selected parts 

in the system, we can also take some 

measures to reduce the charge amount of 

the system layout. 

Ø   such as reducing the tube specifications 

on the basis of accurate calculation of the 

flow velocity, compact arrange the 

equipment, and reducing the length of the 

tube, and reducing the non-functional 

valves and flanges to enhance the sealing 

of the whole machine. 



Further optimization of system layout 

Ø  AIST is a commercial refrigeration 

product with a similar refrigerator. 

Ø  It can be placed directly in the 

outdoor or on the roof, the user 

installation cycle is very short, and it 

is also very convenient with the plug 

and play.  

Ø  We believe that the home 

electrification of commercial 

refrigeration products is a trend in 

the future. 

equal 



Ammonia charge 

Ø  And the most importantly is that the ammonia charge of this product is very low. 



Thank you! 
This is what we have done in the field of 

safety use the ammonia in recent years.  


