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A Study on the Reaching Time of Setting Temperature with Ventilation Air

Tae-Wook Kang?

Abstract : This study describes to analyze the cooling load characteristics for a room air
conditioner as a function of supply ventilation air when an air conditioner is running.
An experimental apparatus consists of a test room, a room air conditioner, a humidifier,
an electrical heater, a supply fan and a controller. The reaching time to the inside
setting temperature of the room air conditioner with is evaluated theoretically and
experimentally in a conditioned space cooling loads such as supply ventilation air,
lighting, occupancy and infiltration. In the conditions of cooling loads for the supply
ventilation air of 9.5 L/s(0.98 ACH), lights, one person, and infiltration, the reaching
time to the inside setting temperature (27 C dry-bulb) increases up to 35% more than
for no supply ventilation air condition. Theoretical modelling of the reaching time shows
good agreement with experimental results.

Key words : Supply Air(#7]). Ventilation(3”1), Reaching Time(®%2 Al . Cooling Load
(J23l) | Setting Temperature(2AL %)
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Table 1 Theoretical results of cooling loads as a
function of supply ventilation air
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Fig. 1 Schematic diagram of experimental apparatus
for cooling load characteristics of the room air
conditioner.
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Table 3 Experimental conditions for cooling Iload
characteristics of the room air conditioner

Parameter Specifications
- Volume : 35 m®
;[‘e:t chamber| _ Control temperature:15~45T
pec. ~ Control humidity:10~90% RH
Ventilation B (9) ;/5)81'7 L/s. 42 /s,
(ACH) '
Light | _ 2 sets

People - one
Infiltration = AT of 8C
Tempera- -~ Outdoor : 35T
ture - Indoor setting : 27T
Relative -~ Outdoor @ 40% RH
humidity - Indoor : 50% RH
Room air-con.| - Cooling capacity: 2325.6 W
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Fig. 3 Experimental results of reaching time to the
inside design temperature of the room air conditioner
with supply ventilation air.
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Table 4 Theoretical and experimental comparison of
reaching time

Supply Cooling | Reaching time(sec)
Conditions | air loQii’ Theoretical Experi-
(I/s) | (W) |ASHRAE|KARSE | mental

0 0 288.0 | 288.0 | 298.8

Ventilation 1.7 31.9 | 292.7 | 292.7 | 310.8
4.2 79.5 | 299.9 | 299.9 | 333.0

95 |181.4 316.7 | 316.7 | 352.2

0 94.0 302.2 | 302.2 | 312.6

Ventilation/ | 1.7 125.7 | 307.3 | 307.3 | 332.4
Lights 4.2 173.6 | 3154 | 3154 | 348.6
9.5 275.4 | 334.0 | 334.0 | 367.2

|0 [ 171.1 | 315.0 | 3246 | 3366
Ventilation/ | 1.7 203.0 | 320.5 | 330.5 | 352.8
Lights/People| 4.2 | 250.7 | 329.3 | 339.8 | 363.0
95 352.5 | 349.6 | 361.5 | 375.6

Ventilation/ 0 307.9 | 340.4 |'351.9 | 367.8
Lights/People 1.7 339.7 | 346.9 | 358.9 | 375.0
. 4.2 387.4 | 357.2 | 369.9 | 384.6

/Infiltration

9.5 489.3 | 381.3 | 395.8 | 403.2
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