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Evaluation on Load Operation Characteristics of Ceiling

Air-handling Unit using Solar heat

Hong Seok, Lim

Department of Refrigeration and Air Conditioning Engineering,

Graduate School, Pukyong National University

Abstract

In recent years, it is common to satisfy the thermal comfort and
productivity of workers  because the workers need to improve the
work environment in industry.

The air-conditioning system in industry, most equipment involve the
factors that make: it difficult to heating design because of the thermal
load, high heights and-the shortage of the installation .space.

In existing design, we carried out design 'by intuition and experience
of the designer in large span , But it is necessary to realize the
problem in large span and to consider the developing air quality and
thermal environment according to requirement of workers about

environment improvement.



Also, at the moment, people use the fossil thoughtlessly, so it
happened the shortage of energy resource. In order to alternate it, the
world has focused the development. of renewal energy. Of them, the
solar thermal system is used easily despite of low cost and short
study period and is available in a various field.

Nowadays, the solar thermal energy is mostly used for domestic hot
water

system to heat floor with water.

But, there needs a lot of hot water when it applied to hot water
heating system, and the equipment also becomes huge. So, it needed
the alternative system.

In this study, in order to replace the existing system, it considers the
characteristics about the large span and it'installed the solar thermal
system with solar collectorand thermal storage in ceiling space and

it performs heating through the air-handling unit.
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3.2

N\t
)

From storage tank

\Tostorage tank

Fig. 3-2 The location _._for"'r}-l-easuring the t&ﬁber.aﬂt_ure at solar

collector -~ S,

Fig. 3-3 The location for measuring the temperature at

solar collector
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Table 3-2 The location for measuring

temperature
A Air- AHU entrance
B Air- AHU exit
C Fluid - Storage tank in
D Fluid - Storage tank out
E Water - AHU in
F Water - AHU out
G Fluid - Solar collector in
H Fluid - Solar collector out
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Table 3-3 The supply heat and solar irradiance during one day
(kW/m? - day)

Flow rate Supply heat Solar irradiance
10LPM 6875.6 16265.3
15LPM 7363.2 15021.4
20LPM 7467.6 16773.3

AA, 7 ser A sk F FstEs AlAtste] YEr AT TG
7H129 ~29)Fete] & HalFLe 21656kWh/day x 20-day x 3 month
= 1,299,360 kWh/3mon ©]t}.
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, 1299360 kWh/0.9 =
1581.4 kWh o], o]ZA<S eFe 2 AXstHE, ok 177,1169 0] Lh& 1}
tgoz FAMAdE e gis) dobr ke

% HobEel 1,299,360 kWh ol wfs] - gakS Alaketd, 1,299,360
kWh / 11,412 (kWh/kg) = 113.86 kg o] Hrt} (o714, Aol it o
A gak# (11,412kWh= 1kg)

goez Mfg #ES sk, Af ES 1,299,360 kWh/107
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