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The High-side Pressure Algorithm by using a Least Square Method and a

Proportional Logic

Doyoung Han*, Heejeon Noh”

ABSTRACT: In order to protect the environment from the refrigerant pollution, the CO; may be

regarded as one of the most attractive alternative refrigerants
system. Control methods for a CO; system should be different

for an automotive air—conditioning
because of CO2’'s unique properties

as a refrigerant. Especially, the high-side pressure of a CO: system should be controlled for the

effective operation of the system.

High-side pressure algorithms, which were composed of the pressure setpoint algorithm and the
pressure setpoint reset algorithm, were developed. Pressure setpoint algorithms, by using a neural
network and by using a least square method, were developed and compared. Pressure setpoint
reset algorithms, by using a fuzzy logic and by using a proportional logic, were also developed

and compared. Simulation results showed that a least square

method was more useful than a

neural network for the pressure setpoint algorithm. And a proportional logic was more practical

than a fuzzy logic for the pressure setpoint reset algorithm.

Key words: Automotive CO. air-conditioning system(A}-& 2}

pressure control(ZZ 4= & A1¢]), Neural network(Al 7

Fuzzy logic(3§ ] 2 2]), Proportional logic(¥]#] &32])
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Fig. 1 Operating algorithms for a automotive

COqy air conditioner.
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Table 1 Coefficients for least square method

Rpm
ap as as b Jl b2 b3
(rpm)

750 | -0.007536 | 0.503043 | -8.954000 | 0.270027 | -17.22770 | 389.53850

1000 |-0.002692| 0.147352 |-2.240649 | 0.126937 |-7.022453 | 200.47268

1250 | 0.000183 | -0.022369 | 0.105732 | 0.063759 |-3.248067|144.95195

1500 |-0.002888| 0.141273 | -1.925247 | 0.156402 |-8.525669 | 214.63755

1750 |-0.002951| 0.166048 |-2.466748 | 0.144286 | -8.066655 | 204.09596
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Table 2 Rule base for reset algorithm
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Fig. 7 High-side pressure and EEV steps (Test 1).
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Fig. 8 Indoor temperature, indoor fan and
compressor state (Test 1).
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Fig. 9 High-side pressure and EEV steps (Test 2).
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Fig. 10 Indoor temperature, indoor fan and
compressor state (Test 2).
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Fig. 11 High-side pressure and EEV steps (Test 3).
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Fig. 12 Indoor temperature, indoor fan and
compressor state (Test 3).

Table 3 Results from the system high-side
pressure control algorithm test

Test No. Average Compressor ’I‘se’t reaching
COP On time(sec) time(sec)
Test 1 2.86 1093 545
Test 2 2.81 1101 539
Test 3 2.79 1102 538
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