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ABSTRACT: It is important to control indoor environment for influence on health and
comfort of occupants in large-sized discount stores. On the other hand large-sized discount
stores have a large number of visitors, vestibules, open spaces, high energy consumption and
increasing of outside air intake. This study aims to offer the design data of building services
system that can save energy and control environment through field measurement selecting
two large-sized discount stores. Indoor environment factors such as temperature, relative hu-
midity, air velocity and concentrations of CQOz, CO gas and TSP were measured and evalu-
ated. In each case of COz and CO gas, its maximum values were 2,800 ppm and 20 ppm. So
proper strategy for the indoor air quality is indispensable in this type of building. Dry bulb
temperature varies from 18T to 28°C according to a measuring point and time. From this re-
sults, it is inferred these buildings had excessive equipment capacity. In terms of economical
and environmental points, these data will be utilized to the design of HVAC system of retail
facilities.

Key words: Indoor environment(2 W 7), Energy consumption(ej\A] 4H] %), Large-sized
discount store(t3 ¥ ul3), Field measurement(dZ&4)
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Table 1 Descriptions of A discount store

Architectural descriptions

Location Suwon
Structure . SRC
Use Retail facility
Basement 2 floors
Ground 6 floors
Total area 57,069.56 m” (17,263.54 py)

23,907.00 m” ( 7,231.83 py)
Multi-stories retail space
South-west

Service area
Characteristics
Azimuth

Table 2 Descriptions of B discount store

Architectural descriptions

Location’ Incheon
Structure SRC
Use Retail facility
Basement 1 floors
Ground 2 floors
Total area 31,894.24 m’ (9,664.92 py)
Service area 17,541.00 m” (5,315.70 py)
Characteristics Single-story retail space
Azimuth East
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Fig. 1 Air conditioning system in A discount
store.
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Fig. 2 Air conditioning system in B discount
store.
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Table 3 No. of people for questionnaire

‘R85 HEFE - SBY

Table 5 Permitted range of measuring item

A store B store Items Range Reference
Man 54 44 ASHRAE Standard
Woman 106 166 CO:z | Below 1,000 ppm 62-1999
Sum 160 210 CO Below 10 ppm U.S. EPA
Total 370 TSP |Below 0.15 mg/m’ U.5. EPA
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Table 4 Measuring items and equipment

Contents Items Equipments
CO Multi-gas Monitor
1AQ COz Typel302(B&K)

TSP Model PH-5 (SIBATA)
DBT

Thermal WBT
comfort GT

Air velocity
Insulation DBT
Survey -

Model SK-RHG (SATO)

Globe meter (SIBATA)
TSI (Kanomax)
TVS (Inframetrics)
Questionnaire
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Fig. 5 CO2 concentration for each building.
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Table 6 Refrigerating Effect (RE) produced by display fixture

Fixture type RE (W) Length (m) Total RE (W)
Single deck 235 47 11045
Single deck/Double island 451 45 20295
Single deck 414 22 9108
Meat/Singledeck 336 36 12096
Meat/Multideck 1053 25 26325
Produce/Singledeck 231 74 17094
Produce/Multideck 922 25 23050
Total 119013

*ASHRAE Handbook HVAC Application 2003.”
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