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I-D Vector Space and Actual Capacity Calculation of Air Conditioning System
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[ Abstract]  To solve the problem that the actual refrigerating capacity of air conditioning system mismatches the indoor heat
and humidity load, this paper establishes the i-d vector space based on the psychrometric chart and transforms the conventional
design process of air conditioning system into the calculation of enthalpy and humidity vector. Also, the load vector and the
function of air conditioning unit are defined, as well as the iterative analysis algorithm is proposed, under the condition of constant
heat and moisture load in air-conditional space, it can predict the actual capacity of air conditioning system under different outdoor
parameters at design stage, thus the experimental test can be eliminated. Then the actual capacity of the air conditioning system at
high-temperature and high-humidity condition is calculated using this method. Finally, the error analysis of the experimental data
and the calculation results is carried out, and the relative error is within 4%, which verifies the high accuracy of the method.
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Fig.1 i-d Vector Space and air treatment
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Table 1 The representation of the air state point in the i-d

Vector Space
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Table 2 Calculation results of air conditioning

parameters
ZH K&V R e A R
THETT: 0/(AiQ) V- (Vi) V-(Ai+Vi)
THE4 2.717(kg/s) 10.83kW 60.83kW
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Fig.2 Flow chart of iterative analysis algorithm
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Fig.3 The convergence proof of iterative analysis

algorithm
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Table 3 Structure parameters of fresh air unit

ERE<BEE/ (mmxmm) B LN #EFLR/mm EHK/mm FRE/ (m¥h)
12.7x0.5 4 10 10 366 1006
R4 RHEELHESH
Table 4 Structure parameters of fan coils
F1ExBER/ (mmxmm) B W #EFL R/ mm EHRK/mm K&/ (m*/h)
12.7x0.5 4 11 14 920 3834
x5 maRIRERITEERE
Table 5 Iterative calculation process in high-temperature condition
i fRUH N K ¢ o R mig’w ki
i /(kJ/kg,g/kg)  /(kl/kgglkg) /AkI/kggkg) /(kI/kggkg) /(kI/kg,g/ke) W /('C/C)
0 (63.91,13.80)  (75.85,9.68)  (67.04,15.34) (50.05,12.50)  (14.02,1.37) 21.16 10/15.82
1 (64.07,13.87)  (75.85,9.68) (67.16,15.40) (50.12,12.52)  (14.02,1.37) 21.26 10/15.83
2 (64.14,13.89)  (75.85,9.68)  (67.20,15.41) (50.14,12.52)  (14.02,1.37) 21.27 10/15.83
3 (64.16,13.89)  (75.85,9.68)  (67.22,15.41) (50.14,12.52)  (14.02,1.37) 21.27 10/15.83
4 (64.16,13.89)
*o6 ERLRENRITHEIERE
Table 6 Iterative calculation process in high-humidity condition
B UA N K G 0 A mmigﬂéﬁ BB
i /(kJ/kg,g/kg)  /(kI/kg,g/kg) /(kl/kggkg) /(kI/kggkg) /(kI/kg,g/ke) W /(CC/C)
0 (46.670,9.78)  (48.06,12.12) (47.04,10.40) (35.37,8.87)  (11.362,0.92) 14.87 7/11.08
1 (46.732,9.79)  (48.06,12.12) (47.08,10.40) (35.42,8.88) (11.362,0.92) 14.89 7/11.10
2 (46.782,9.80) (48.06,12.12) (47.04,10.39) (35.42,8.88) (11.362,0.92) 14.92 7/11.10
3 (46.782,9.80)
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Table 7 Comparison of simulation and experimental data

9 10 11 12
9.1 9.9 11.0 11.8
8.92 10.17 11.16 12.14
12.0 13.0 13.9 15.1
11.49 12.48 13.30 14.09
10.74 11.86 12.88 13.53
10.86 11.92 12.77 13.61
7.6 8.4 9.0 9.5
7.12 7.75 8.29 8.85
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A KR SEIME/ C 7.0 8.1
HEIK I B RRE/ C 6.93 7.92
[ 7K 3 S AE Y/ C 9.7 10.7
[ia] 7K YR P AR FUEL/ °C 9.48 10.49
1 AR SE A/ C 8.13 9.15
3% R AR RE Y/ C 8.87 9.86
FRESIME (gke) 6.4 6.9
TR EBERME (gke) 6.20 6.65
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Fig.S Relative error analysis of simulation of function F
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Table 8 Test parameters of FP68 fan coil cooling condition

PEA TR T MR
FERIEE/C BRI BE/C A /me-h! HNTIH/W A /W JKFH 71/kPa
27.01 19.51 664 5.8 4256 53
KR EE/C HKIR B/ C HXFER/C HXGERER/C HKIR B2/ C X F I /Pa
7.00 15.00 13.64 12.98 14.95 12
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Table 9 Iterative calculation process of full return air conditioning system
EAREL N; O A TN B /18] 7K
i /(kl/kg,g/kg) /(kJ/kg,g/kg) /(kJ/kg,g/kg) kW / CCreo
0 (49.695,9.978) (34.46,8.507) (15.045,1.462) 3.369 7/13.562
1 (49.505,9.969) (34.37,8.490) (15.045,1.462) 3.342 7/13.508
2 (49.415,9.952) (34.34,8.484) (15.045,1.462) 3.335 7/13.493
3 (49.385,9.946) (34.33,8.481) (15.045,1.462) 3.331 7/13.487
4 (49.375,9.943) (34.33,8.481) (15.045,1.462) 3.327 7/13.478
5 (49.375,9.943)
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