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Abstract

Aiir quality in a car's cabin, as well as the indoor air
quality in the residential environment, has became an
important problem in our contemporary pleasant daily
life, because it is concerned with safety and
comfortable driving.

This paper introduces the instrumental gas analysis
method and the sensory evaluation method with the air
quality in a car's cabin which we adopt at present, and
also discusses the factors which influence the air
quality in a car's cabin.

Among these factors, the following ones are
explained.

(1)Odor and volatile compounds evolved from the
interior parts and materials of new cars.

(2)Vehicle-emitting volatile compounds and NO, as
streaming compounds and odorants from the
ambient air in the driving area

(3)Odor evolved from air conditioners

(4)Carbon dioxide, volatile compounds from breath
and environmental tobacco smoke evolved from
passengers.

Finally, this paper discusses the future aspect of the

air quality in a car's cabin.
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Table 1 Compendium of methods for the determination of toxic organic compounds in ambient air.

TO No. Sampling Analyzer Compound
1 Tenax-GC GC-MS VOCs
2 Molecular sieve GC-MS VOCs
3 Cryogenic preconcentration GC/FID and GC/ECD VOCs
4 Glass fiber and polyurethane foam, GC/ECD Organochlorine pestcides & PCB
soxhlet extraction
5 Midget impinger HPLC Aldehyde & ketone
6 Midget impinger HPLC Phosgene
7 Sorbent cartridge GC-MS N-nitroso
8 Two midget impingers reverse phase HPLC Phenol & Cresol
9 Filter and polyurethane foam cartridge GC-MS Dioxide
10 Polyurethane foam GC/ECD Organochlorine pestcides
11 Silicagel absorbent HPLC Formaldehyde
12 Cryogenic preconcentration GC/FID NMOC
13 Sorbent and polyurethane foam cartridge GC/FID, GC-MS, or HPLC Polynuclear aromatic hydrocarbones
14 Canister GC/ECD, NPD, or FID
15 Canister GC-MS VOCs
16 FTIR
17 Sorbent tubes GC-MS VOCs
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O Intensity)
r 5 Intense odor

- 4 Strong odor

I 3 Odor easily sensed

- 2 Weak odor with the kind of recognizable odor
I- 1 Barely recognizable odor

L 0 No odor

0 Pleasantness / Unpleasantness[]

- 3 Very pleasant

- 2 Pleasant

|- 1 Rather pleasant

I- 0 Neither pleasant nor unpleasant
I -1 Rather unpleasant

- -2 Unpleasant

L -3 Very unpleasant

O Type of Odor[]

Sour Stimulative Plastic Synthetic leather
Sweet Aromatic Rubber Aminelike
Burned Fishy Thinner Fabric, Felt
Dusty Rotten Paint Leather

Fig. 1 Odor sensory evaluation sheet.
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Table 2 Major constituent.

Group Major constituent

Aliphatic compound | n-Decane, n-Dodecane

Aromatic compound | Ethylbenzene, Toluene

Oxygen-containing
compound

Acetaldehyde, Propylaldehyde

Oxygen-containing
Aromatic compound

2,6-bis(t-buthyl)methylphenol, Phenol

Nitrogen-containing | Propylamine, Pentylamine

compound
Sulfur-containing Carbony! sulfide, Carbon disulfide
compound
8000
E# Sample car A
] [[] Sample car B
6000 |-

Concentration (ppb)
g

2000 |
0 .E_' J_‘ | -
Aliphatic Oxygen-containing  Nitrogen-containing
Compound Compound Compound
Aromatic Oxygen-containing Sulfur-containing
Compound  Aromatic Compound !  Compound
Fig. 2  Total concentration of each group

in anew car's cabin.
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Intense odor

O Intensity ]
Strong odor

Odor easily sensed

Weak odor with the kind of
recognizable odor

Barely recognizable odor

No odor

A Sample car B

[J Pleasantness / Unpleasantness’]
Very unpleasant

Unpleasant

Rather unpleasant

Neither pleasant
nor unpleasant

Sample car A Sample car B

Fig. 3 Sensory evaluation.
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B4 sample car A
[] sample car B

10°
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concentration / threshold value

1

Allpatic . o) -contain'n Niogen-contauning
Compound Ct))%%ound 'ng Compound

Aromatic Oxygen-containing Sulfur-containin
Compound  Aromatic Compound Compound 9

Fig. 4 Ratio of concentration / threshold value.
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Table 3 Total VOC exposure of car and subway commutersin Boston, Winter 1989.

Exposure (ug-hrsm®) (%)

Car commuters

Microenvironments Time (hour) Benzene Toluene Ethylbenzene m-/p-xylene o-xylene
Indoor : Home 12 43.2 (40%) 148.8 (54%) 14.4 (37%) 42 (35%) 18 (38%)

Office 9 25.2 (23%) 59.4 (22%) 11.7 (30%) 36.9 (31%) 13.5 (28%)
Outdoors : Sidewalk 17 17.85 (16%) 28.73 (11%) 6.29 (16%) 17.17 (14%) 8.16 (17%)
Commute : Car 13 22.1 (21%) 36.53 (13%) 6.37 (17%) 22.36 (20%) 8.06 (17%)
Total exposure : 108.35 273.46 38.76 118.43 47.72

Subway commuters

Microenvironments Time (hour) Benzene Toluene Ethylbenzene m-/p-xylene o-xylene
Indoor : Home 12 43.2 (46%) 148.8 (56%) 14.4 (40%) 42 (39%) 18 (40%)

Office 9 25.2 (27%) 59.4 (22%) 11.7 (33%) 36.9 (34%) 13.5 (31%)
Outdoors : Sidewalk 15 15.75 (17%) 25.35 (10%) 5.55 (16%) 15.15 (14%) 7.2 (16%)
Commute : Car 15 9.75 (10%) 31.65 (12%) 3.75 (11%) 13.95 (13%) 4.95 (11%)
Total exposure : 93.9 265.2 354 108 43.65
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Fig. 5 Odorous substances from ambient air.
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Fig. 6 Carbon dioxide concentration in a car's cabin.
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Testeel A | B | C | D | E | F | G

Compoun
Acetone 187|114 | 54 | 63 |114| 72 | 59
Isoprene 57 59|87 |11.1| 80 | 58| 49

Dimethyl sulfide [140| 81 | 48 | 42 |<01| 63 | 34

p-Dichlro benzene| 0.14 | 0.07 | 0.04 | 0.47 | 0.08 | 0.04 | 0.24

800
Breath(A)

[ Breath(B)
O Breath(C)
O Breath(D)
l Roomair

Saturated aliphatic compounds

600 [

Concentration (ppb)

200

Before smoking After smoking

Fig. 7  Odorous substancesin

environmental tobacco smoke.
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