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Application of Flammable Refrigerants in Rail
Transit Vehicle Air-conditioners
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Abstract [ Objective ] To analyze the allowable charge
quantity of flammable refrigerants in RTVAC (rail transit vehi-
cle air-conditioners) , it is necessary to explore the feasibility
and solutions for the safe application of environmentally friend-
ly flammable refrigerants in RTVAC. [ Method] The installa-
tion site and access categories of AC are analyzed. Along with
the thermophysical properties of various flammable refriger-
ants, the allowable charge quantity of refrigerants in current
RTVAC is calculated. Further, by designing the indirect heat
exchange system among AC units, the maximum allowable
charge limit of flammable refrigerants in RTVAC is increased
and the AC performance of different refrigerants is compara-
tively analyzed. [ Result & Conclusion] Refrigerants with dif-
ferent flammability levels have varying allowable charge quan-

tities in RTVAC. Due to the limitations imposed by the lower

frigerants in RTVAC is challenging. However, through the de-
sign of indirect heat exchange, it is possible to effectively in-
crease the allowable charge quantity of flammable refrigerants
in AC, thereby addressing safety risks associated with the flam-
mability of refrigerants and enabling the application of environ-
mentally friendly refrigerants in RTVAC.

Key words rail transit vehicle air-conditioner; flammable re-

frigerant; charge quantity limit; indirect heat exchange
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Tab.1 Comparison of basic properties for several low GWP refrigerants
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Tab.2 Classification of refrigerant safety grades
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Fig.1 Schematic diagram of direct heat exchange system

composition
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Tab.3 m,,, for different flammable refrigerants in a metro
HVAC (direct heat exchange)
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R1234yf 2L 0.289 8.23 3.91
R454C 2L 0.293 8.37 3.98
R290 3 0.038 0.65 0.31
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Fig.2 Schematic diagram of indirect heat exchange system

composition
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Tab.4 m,, for different flammable refrigerants in rail

vehicle HVAC (indirect heat exchange)

W S e e mm/k;mg
R1234yf 2L 0.289 56.36 56.36
R454C 2L 0.293 57.14 57.14

R290 3 0.038 4.94 4.94
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Tab.5 Comparison of HVAC performance with different

refrigerants and different heat exchanging modes

wem gk PO cor NP B
R407C  HERM  37.2 2.30 100 100
R454C  JAlB:3y 38.6 2.03 125 111
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