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Abstract

Using a fungal index, the microclimate was assessed in air conditioners and the air-conditioned rooms in summer. The
fungal index is a parameter for detecting and assessing fungal growth in the environment. Although the index revealed no
fungal growth at any site within the room, the index was high inside and at the cooled air outlets of air conditioners. The
index was the highest inside the air conditioners. A high probability of fungal growth in air conditioners was indicated.
Fungi that contaminated air conditioners used in dwellings were isolated and identified. Cladosporium spp. were the
dominant fungi that contaminated these air conditioners. The spores of the fungi spread from these air conditioners,
although few spores spread from new air conditioners. It was concluded that the inside climate of air conditioners, which
is suitable for fungal growth when cooled, induces fungal contamination in air conditioners. As a result, fungal spores are
scattered throughout the room. Air conditioners are clearly sources of air pollutants in rooms.
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Fig.1. Fungus detector for room environment.
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Fig.2. Fungus detector for wet environment.
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Table 1. Fungal index in air conditioners

ERREER V

Survey site F.ungal
index
Drain pan (Bottom, dipped in water) >80 m
Air Heat exchange fin >80 m
Room A | conditioner A | Inner back side >80 m
Outlet (inside of air conditioner) 43 0
Center of room A 11 0
Inlet grill 15 ©
Filter 64 O
Brim, not dipped in water 80 Om
. Bottom, dipped in water 120 m
. Drain pan
Air Expanded polystyrene 150 m
Room B | conditioner B Urethane rubber insulation 170 =
Heat exchange fin 120 m
Fan 120 =
Inner back side 100 m
Outlet (outside of air conditioner) 15 O
Center of room B 12 O

Exposure period of fungus detectors was 5 days in air conditioner A, and 5 days or 24 hours in
air conditioner B. The upper and lower limits for detection of the fungal index at 5 days of
exposure were 80 and 10, respectively.
O : Fungal index measured by J-183. The growth rate of J-183 was more rapid than S-78.
B : Fungal index measured by S-78. The growth rate of S-78 was more rapid than J-183.

Table 2. Fungal Index at the outlet, inlet and in the room (1994)

o Air conditioned room Corridor
Beginning Conditioner South North Out-
of survey upper Lower doors

Infet | Qutlet | Upper | Lower | Upper | Lower
6/ 1 - - — - — — - - —
8 - 14 - 9 - 8 - 7 27

15 — 15 - - - — - - 13

22 - 19 - 8 - 8 — 8 15

29 - 15 — — - — - 7 16

7/ 6 8 30 — 9 - 8 — 14 21

13 - 24 - - - - - 12 19

20 - 20 - - - — - - 13

27 - 31 - - - - - - 15

8/ 3 - 19 - - - - - 9 16

10 - 26m - - - - - - 8

17 - 32m - - - — - - 14

24 - 51m - - - - - - 16

31 - 32m - - — - — — —

9/ 7 — 27 - - — — - - 14

14 - 29 - — - - — — 23

21 8 22 - - — - - - 24

28 — 10 - - — 8 - 7 19

10/ 5 - 8 - - - - - 9 13

12 — 13 - - - - - - —

19 — - - - - - - -

26 - - — — - - - - -

— 1 Negative fungal index, no germination after 7 days of exposure.

B : Fungal index measured by S-78. The growth rate of S-78 was more rapid than J-183.

ol.1 No.!l

[1998]
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Fig.3. Growth of the sensor organism J-183 at the outlet of an air conditioner 1. A: Fungal index 20, 1-week exposure from July

20, 1994. B: Fungal index >20 (over detectable upper limit), 1 month exposure from July 1, 1994. Bar: 300 x m.
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Table 3. Fungal index on the inlet grill Distance from

outlet edge (cm)

Distance from outlet edge .
Fungal index
{cm)
8 4.0
12 3.9
16 3.1
20 2.3
24 -

— : No germination after 28 days of exposure.
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Table 4 Fungal indices at the outlets, inlets and the rooms (1995)

Air Survey site

condi- Inlet Outlet Air conditioned room

tioner Jul. Aug. Sept. Jul. Aug. Sept. Jul. Aug. Sept.
1 6.1 2.3 2.4 > 20 >20m| > 20 — — —
2 5.3 3.8 2.7 4.0 2.8 1.6 - - -
3 3.3 - = 3.6 7.8 4.0 - - —
4 — - - 5.1 3.4 1.6 - - —
5 - — — 3.2 2.2 - - - —

— : No germination after 1 month of exposure.
B : Fungal index measured by S-78. The growth rate of S-78 was more rapid than J-183.

Table 5. Fungi contaminating the air from air conditioners

) o Number of colonies detected on 2 agar plates
Air conditioner - - -
0~10 min. 10~20 min. 20~30 min.
2 169 8 6
Used
6 184 24 10
N1 0 1 ND
N 2 0 0 ND
New
N 3 2 0 ND
N 4 0 0 ND

ND : Not detected
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