Coherent Analysis of HVAC Using the Multi-Dimensional Spectral Analysis
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ABSTRACT

In this study, we identify contribution of structure-borne-noise of vehicle HVAC system using Multi-Dimensional spectral
analysis (MDSA) method. Firstly, to identify the applicability of MDSA method, the case of HVAC system was modeled with four
input / single output system. The four inputs which is given vibration data is composed of blower, evaporator, heater and duct. The
single output is noise data from driver's seat. When the blower motor is operating, we analyze the contributions of four input / single
output. As a result of experiment, we identify efficiency of systems modeled with four input / single output through ordinary
coherence function (OCF) and multiple coherence function (MCF).
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Fig. 3 2 Diagram showing how ordered conditioned auto-
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Fig. 4 The experlment setup for measurement of MDSA

problem from HVAC system
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Table 1 The ordinary coherence function
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(a) Cool fresh mode

O.C.F Step 2 Step 3 Step 4
75 0.9858 0.8847 0.5622
Ve 0.051 0.2998 0.4866
7 0.2378 0.285 0.4916
¥ 0.041 0.2579 0.4377
2 0.2112 0.6636 0.2833
¥2, 0.7124 0.8894 0.5277
v, 0.9745 0.9438 0.7781
y2, 0.9487 0.7726 0.5597
Y3y 0.1849 0.2519 0.2677
ve, 0.1095 0.0981 0.2175

(b) Cool recycle mode

O.C.F Step 2 Step 3 Step 4
yl 0.989 0.913 0.6847
Yo 0.1506 0.406 0.0597
Y 0.1525 0.117 0.1425
V2 0.1577 0.28 0.4137
12 0.1182 0.1455 0.1301
v 0.9596 0.9428 0.788
ve, 0.9351 0.8079 0.6517
73, 0.9094 0.8566 0.5969
v3, 0.2352 0.3165 0.279
7i, 0.2009 0.3442 0.1649

Table 2 Multiple coherence function for HVAC system

M.C.F Step 2 Step 3 Step 4
Cool fresh 0.9925 0.9725 0.8858
Cool recycle 0.95 0.9389 0.8844
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Fig. 5 SPL(A) at driver’s seat by step 2 ~4

Partial Coherence function
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Partial Coharanca function
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Fig.5 Partial coherence function
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Caoherent output spectum
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