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Comparison of age of air and air change effectiveness
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Abstract

In this study, three different supply diffuser types(desktop, floor and ceiling) are com-
pared in view of their ability to distribute supply air to the workstation breathing zone.
The measurements on the age of air and the air change effectiveness using the tracer gas
method are carried out to analyze the ventilation performance for provision of fresh air
between the diffusers. The desktop diffuser type could deliver air directly to the occupants
breathing zone with a high degree of effectiveness. The measured local air change effecti -
veness of the desktop diffuser in the breathing zone was usually 1.13 to 1.23 times greater
than that of ceiling and floor diffusers. When the minimum outside air change rate as spe-
cified using ASHRAE Standard 62R is supplied with a desktop diffuser type, the volume
of outside air can be reduced 13 to 23%, resulting in a commensurate in ventilation energy

use.
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Fig.1 Example of ceiling diffuser type
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Fig.2 Example of floor and desktop diffuser
type
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Sampler locations for measurement
according to the types of supply
diffuser

Table 1

Sampler location

» Breathing zone of desktop diffuser
(1.1m height above floor level)

« Standing zone of desktop diffuser
(1.7m height above floor level)

« Return duct in East zone

« Breathing zone of ceiling diffuser or
underfloor diffuser
(1.1m height above floor level)

« Standing zone of ceiling diffuser or
underfloor diffuser
(1.7m height above floor level)

* Return duct in West zone

Sampler

Sampler 1
Sampler 2
Sampler 3
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Sampler 5

Sampler 6
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Table 2 Measurement results of the desktop
diffuser and underfloor diffuser

Control mode | Maximum | Medium off
ltem  |Ai(min)| Ei |Ai(min)| Bi |Ai(min)] Ei

Breathing zone

(Desktop) 22 (109 %9 (108 81 |12

Breathing zone

(Underfloor) 260 [093| 308 091 322 [089

Standing zone

(Desktop) 260 (093 306 (091 315 |091

Standing zone

(Underfloor) | 229 098] 312 1080} 319 0%

Retum duct | o5 |100| 280 [100| 287 |10

(average)

Table 3 Measurement conditions

Control mode Maximum | Medium off

Discharge temp. 23C | 21T 22¢

MAU | Retum temp. BIT | B0 | BIT

Ind Operative temp, 28T 28T 29T
Relative humidity 42% 40% 42%

Qutdoor temp. 76T 72T 64T
Outdoor | Wind speed 22m/s | 2lm/s | 27m/s
Wind direction 168° & 63°
Infiltration rate 0.66 /hour
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Fig.4 Concentration variation of tracer gas
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Table 4 Measurement results of the desktop
diffuser and ceiling diffuser

Control mode | Maximum Medium Off
ltem  |Ai(min)] Ei |Ailmin)| Ei |Ai(min)] Ei

Breathing zone

- %6 18] B1 |113| 277 |108

Breathing z0me | 77 1000|315 |ogo| 329 |oor

(Ceiling)

Standing zone

et %8 (09| 275 [103] 24 |12

Standing 20m¢ | 70 ool 317 log9| B8 |0

(Celing)

Retum duct 1 e 1100l w4 [100] 300 | 100

(Average)

=¥

Table 5 Measurement conditions

Control mode Maximum| Medium Off

Discharge temp. 24T 23T 224C
Retumn temp. PARR 28T 28T

Operative temp. 2.8C 228¢ 27T
Relative humidity |  45% 4% 4%

Outdoor temp. 125TC 133¢C 137C

MAU

Indoor

Outdoor | Wind speed ldm/s | ldm/s | 2Im/s
Wind direction 25%6° 144 290°
Infiltration 0.64 /hour
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Table 6 Measurement results according to
direction of desktop diffuser

Diffuser direction| Toward occupant { Paralle] to desk

Item Ailmin) | Ei | Ailmin)| Ei

Breathing zone 182 118 22 0.98

Standing zone 209 1.03 223 098

Return duct 215 1.00 218 1.00
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Control Unit Controf Unit

(a) Toward occupant (b) Parallel to desk

Fig.5 Direction of desktop diffuser
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