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Analysis of the Impact of Chilled Water Temperature Difference on Air Conditioning Cooling System
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[ Abstract]  Chilled water temperature difference is a critical parameter in the design and operation of air-conditioning cooling
systems. This study first conducts mathematical and visual analysis of the sensible heat transfer performance of air-conditioning
terminal cooling coils under varying chilled water temperature differences. Subsequently, the full heat transfer characteristic curves
of the cooling coils under different chilled water temperature differences are supplemented using the product selection software of a
specific brand. Based on these analyses, the impact of chilled water temperature difference on the maximum heat transfer capacity
and heat transfer sensitivity of cooling coils is investigated. Under identical inlet water temperatures, larger inlet—outlet water
temperature differences result in reduced heat transfer capacity but increased heat transfer sensitivity. For instance, compared to the
7/12°C condition, the 7/14°C condition results in a 10% reduction in maximum heat transfer capacity, with the latent heat transfer
capacity decreasing by 18.3%. Further analysis reveals that different chilled water temperature differences impose distinct
requirements on flow control precision and hydraulic balance for air-conditioning cooling systems. Specifically, under a 50%
relative heat transfer capacity and 7.5% flow deviation, the 7/14°C  condition leads to a 2.41% increase in heat transfer deviation

compared to the 7/12°C condition. This study provides design and operational strategy recommendations for the selection of
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chilled water temperature differences in air-conditioning systems.
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Table 1 Heat exchange data sheet of air-conditioning

100%

= 7 );_,::_{’//;’ cooling coils
o] . ) BKEEHKIEE MR E AHXRRE st
/c /% 1% /(m/s)
/s 35 71.38 0.53
/, 40 75.98 0.61
45 79.71 0.68
1/ 50 83.07 0.76
l/ 55 85.85 0.84
oy 60 88.29 0.91
o e ™ 65 90.53 0.99
| RABE ARSI 2 70 92.42 1,06
Fig.1 Sensible heat transfer characteristic mathematical 75 94.09 1.14
curve of surface cooler 80 95.71 1.22
IRV IR, RS BE IR BT AL 85 96.93 1.29
FRAE L, 8 KIS 5 T T SOE A . itttk I 20 98.04 137
AR, PRI, F74 58 105 PO B A % %909 b
B0, 100 100.00 1.52
55 79.59 0.53
SRR A IR NI A Z, HAkh 60 %74 0.58
MR E N, AT AR 8 S oK & 1 2 65 85.79 0.63
3K, PRUER A S 7E XM PPIRA T e AR 70 88.36 0.68
SEIRU0, R LA ) TR T Re<2300 B 2 4 75 90.68 0.73
WX, 24 2300<Re<10000 Nt X, 24 Re>10000 80 92.99 0.78
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e PR PE 28 7E A X IR I 5 3R v 28 S B 4 40 7701 0.65
AR DL — 2L 45 80.78 0.73
50 83.99 0.81
2 RABEPBBEFUINE ST 55 86.64 0.90
Vo BRI B LT AN A, R R 4 Ak 60 89.07 0.98
CRAFEHO AR KRZ, N1 HLEN, E3X 6/11 63 o118 1.06
SR R EUG AT T B () I 4%, 7 IR 70 93.03 L1
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Table 1 Heat exchange data sheet of air-conditioning
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Fig.2 Product characteristic curves of total and sensible heat transfer for cooling coils
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Table 2 Heat exchange data sheet at 100% relative heat
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Fig.3 Heat exchange sensitivity of cooling coils
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Table 3 Heat exchange deviation table

Aokt Akt MR WER HiER
KIBEE/IC  KEZE/C B% /% ZE1%
-1.72,
90 +7.5
+1.51
-3.01,
7/12 5 70 +7.5
+2.48
-5.23,
50 +7.5
+4.00
-2.75,
90 +7.5
+2.54
-4.09,
7/14 7 70 +7.5
+3.48
-6.54,
50 +7.5
+5.10
-1.61,
90 +7.5
+1.39
-2.91,
6/11 5 70 +7.5
+2.36
-5.10,
50 +7.5
+3.87
-2.72,
90 +7.5
+2.29
-4.00,
6/13 7 70 +7.5
+3.30
-6.48,
50 +7.5
+5.01
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Table 4 Turbulent zone (or transition zone) heat transfer

temperature difference meter

AKHEEHK XA HDERAE RE ik
wE/C /% /kW /'C i
30 53.66 10.06
25 48.51 9.09
7/12 20 41.65 7.81 3634
15 29.58 5.55
10 24.12 4.52
50 55.53 10.41
45 524 9.82
40 49.11 9.21
35 44.97 8.43
7/14 30 40.32 7.56 3748
25 30.48 5.71
20 27.3 5.12
15 23.38 4.38
10 18.06 3.39
30 58.96 11.28
25 53.27 12.22
6/11 20 46.13 13.23 3552
15 32.23 12.33
10 26.43 15.16
45 58.23 12.02
40 54.46 12.72
35 50.43 13.34
30 45.33 11.76
6/13 25 33.29 13.27 3634
20 30.06 15.34
15 26.07 17.69
10 20.04 11.42
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