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Prevention of Car Air Conditioner Odors
—Rotten odor arising from microorganism and its prevention—

K ¥ 18 4 Wi — % reg & & FF g
Hiroyoshi MIZUNO  Kazuhisa UCHIYAMA  Osamu TAKENAKA  Hideaki KANEKO

The car air conditioner evaporator is an aluminum heat exchanger that cools the air in an
automobile. About 20 years ago, evaporators were treated only with chromate to prevent corrosion.
Since the early 1980 s, there has been increasing demand for hydrophilic properties for compact, highly
efficient evaporators with narrow fin spacing and greater air flow to prevent increasing air pressure
from dropping. In addition, the need has grown for greater demand for more comfortable air with
fewer smells. A variety of odors emanate from air conditioners. This report describes “rotten”
odors, —mustiness, socks, etc.— caused by microorganism propagation, and methods to reduce odors
by forming a hydrophilic treatment including a biocide. Culture and smell evaluation results suggest
that the rotten odor caused by bacteria is stronger and more uncomfortable than that caused by fungi.
We developed a way to prevent odor by surface treatment that provides the evaporator surface with

hydrophilic properties and bacterial resistance.
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Table 1 Culture condition of microorganism

Culture solution KH2PO4 1.0g/1
MgSO4- TH20 05g/ 1
NaCl 01g/1
CaClz: 2H,0 01g/1
Extracted liquid from potato 04 g1
Glucose 1.0g /1
Vegetable gelatin powder 1.0g. /1

Microorganism planted

Bacteria : Bacillus subtilis, Pseudomonas sp, etc.
(104~105 counts/cm?)

Yeast : Saccharomyces etc.
(104~105 counts/cm?)

Fungi : Alternalia sp, Cladospolium sp, etc.
(104~105 counts/cm?)

Culture temperature

28~30°C

Table 2 Rating standard of odor and comfort level

Odor level
5:Strong odor
4:Medium odor
3:Slight odor
2:Very slight odor
1:Very slight odor but fades out instantly
0:No odor

Comfort level
0:Very comfortable
-1:Comfortable
-2:Somewhat uncomfortable
-3:Uncomfortable
-4:Very uncomfortable
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Table 3 Odor analysis by gas chromategraphy

Items

Conditions

Condense method

Temperature :

Absorbent : Tenax— G C
0°C

Separate Column

Column: PEG 20M

Size : 0.25mm X 30mm

Initial temperature : 20°C
Final temperature : 240~300°C

Temp. increasing speed : 2 °C,/min.

Carrier gas Gas: He

Flow speed : 4 0 cm/sec.

Table 4 Kinds of microorganisms in the evaporator

Microorganisms Examples Total

+ Alternaria sp, * Aureobasidium sp,

Fungi « Cladosporium sp, *+ Fusarium sp, 64 kinds
+ Peniclillium sp, * Pulluralia sp,

Yeast » Saccharomyces sp, 8 kinds

Bacillus sp, + Pseudomonas sb,
Bacteria * Streptococcus sp, * Gram negative rod 12 kinds

- Gram negative cocci

Fig. 1 Contact angle # of water droplet on coating
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conditioner
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Fig. 4 Live germ counts and comfort level
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Fig. 6 Biocide contents and live germ counts
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Fig. 7 Effectiveness in prevention of rotten odor
—odor evaluation—
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Table 5 Effectiveness in prevention of rotten odor
—odor analysis—

Detectable Biocide contents
Components concentration

by nose (ppb) 0% 10%

Acetic acid 4.2 6.0 21

i-butyric acid 1.5 0.3 trace
n-butyric acid 0.19 0.31 0.08
i-valeric acid 0.078 0.06 trace
n-valeric acid (no data) 0.11 0.04
i-caproic acid (no data) 0.07 0.07
n-caproic acid (no data) 0.26 0.04
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