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Abstract: Uncomfortable odor emitted from air conditioning system is the main cause of indoor air quality
deterioration. To solve evaporator odor problems, odor active compounds, have to be identified then the quality
of the product can be improved its quality. Because evaporator odor in exhaust gas has low odor intensity
and discontinuity, it is very difficult to collect and analyze sample. In this study through the identification of
odor compounds in condensed water, the evaluation of the eraporator was tested. Odor compounds were extracted
from water by headspace-solid-phase microextraction (HS-SPME) method. The single odor was separated by
GC/FID/Olfactometry (GC/FID/O) and odor active compounds were identified by GC/AED and GC/MS.
Compared to air sample, result of sensory evaluation and the single odor compound appeared similarly. It was
identified that odor active compounds have functional group containing oxygen such as alcohols and acids.
Evaluation method of odor active compounds using condensed water in evaporator appeared effective on the
side of simplicity of collection, low expanse and rapid analysis.
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Fig. 1. Diagram of lab-scale test bench and sampling of
condensed water. (A): Prepare filter. (B): Prepare
evaporator. (C): Heater. (D): filter. (E): Blower.
(F): Slope side. (G): Teflon tube. (H): Media bottle.
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Table 1. Test solution for selecting panel

Test solution Concentration Solvent

Acetic acid 1.0 wt% Distilled water
Trimethylamine 0.1 wt% Distilled water
Methyl cyclopentanolone  0.32 wt%  Paraffin
B-Penylethylalchol 1.0 wt% Paraffin

pentanedione (99%, Aldrich Chemical, USA), b-penyle-
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Table 3. Comparison of sensory evaluation between air sample and condensed water

Air sample Condensed water
Panel - - - -
Odor intensity Odor character Odor intensity Odor character
A 3 sour, urine-like, cement-like, offensive 3 metal-like, dust-like
B 3 sour, offensive 3 metal-like, sour, dust-like
C 3 sour, offensive 3 sour, metal-like, offensive
D 3 sour, rancid 2 dust-like, sour
E 3 sour, rancid 3 dust-like, offensive
a
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Fig. 3. Overlaped chromatograms of FID and ODP by GC/FID/O. a: 1 hr extraction. b: 2 hr extraction. c: 20 hr extraction.

d: air sample.
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Table 4. ODP Retention Time (RT) and odor character of air sample and condensed water analyzed by GC/FID/Olfactometry

Condensed water

Air sample
No. 2 hr extraction 20 hr extraction
RT Odor character RT Odor character RT odor character

1 - - 1.00 metal-like 0.97 plastic-like

2 - - 1.29 dust-like 1.30 2

3 - - 2.53 rotten sour 2.65 sour

4 - - 2.79 2 5.66 2

5 4.67 2 - - - -

6 7.05 2 7.07 fishy 7.33 2

7 - - 8.91 rotten sour 10.16 burnt, sour

8 - - 11.02 offensive 13.01 cutting plastic
9 - - - - 13.36 fragrant

10 - - - - 13.57 sour

11 - - 14.00 cool - -

12 - - - - 14.56 oil-like

13 - - 14.43 burnt-like 15.09 offensive

14 - - - - 15.19 2

15 - - - - 15.71 el

3The panels indicated question mark when they smell something slightly but couldn't express what the smell was.
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Table 5. Each system's retention index (RI), odor characteristics and odor active compounds of condensed water
RI
No. Odor characteristics Compounds?
oDP MS AED(0)
1 <5009 <5009 <5009 metal-like alcohols
2 <5009 <5009 <5009 dust-like ethers
3 513 519 o rotten sour acids
4 524 528 526 e alcohols
5 668 671 - fishy acids
6 740 749 739 rotten sour acids
7 808 820 797 offensive acids
8 990 1006 o cool aldehydes
9 1022 1028 - burnt-like alcohols
YRetention index below 500: Peaks which can't be indicated as RI, were indicated their retention time.
The panels indicated question mark when they smell something slightly but couldn't express what the smell was.
9Peak that wasn't able to be found in other systems.
9Ndentified compounds were indicated their kinds since the information about the odorants are confidential.
123 4 5 6 7 89
| T i 1
N l
| ] I 1
i - 1
Fig. 4. Total ion chromatogram of odor emitted from condensed water by SPME-GC/MS.
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