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Abstract Ceiling cooling and heating system that consider load arrangement and space in the ceiling needs to be developed.
Therefore, experimental and economic changes were done to verify the performance of compact type VAV. The test results

were as follow.

1) Noise test result, measuring approximately 50.4 dB~56.6 dB (before ceiling in landfill), had a better ceiling deadline
than the current measure, about a 10 dB noise reduction, so that the office baseline (40~50 dB) noise was judged to be

less than test.

2) For the static pressure test result, taking out an outside hydrostatic 25 mmAgq, 24.8 mmAq was measured, respectively,

at the point.

3) For the life-cycle cost analysis result, the initial investment cost, maintenance replacement costs, and maintenance costs
increased 0.2%, but the energy savings ratio was 19.5% while the whole life cycle savings of 40 years LCC was reduced

11.9%.
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Fig. 1 System comparison.
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Table 1 Summary of the building

Land area 111,365 m’
Area
Total floor area 22,407 m'
Location Dae-jeon
Scale B4F/28F
Structure Reinforced concrete
Usage Office

Fig. 2 VAV compact and Air conditioning zoning.
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Fig. 4 Static pressure test position.
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Table 2 Noise test result

Noise point Test result
Background noise 48.9 dB
A point 514 dB

B point 56.6 dB

C point 51.5 dB

D point 50.4 dB

E point 52.8 dB
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Table 3 Noise test result Table 4 Initial cost analysis(Unit : Kw)
Static pressure point Test result HVAC(CAV) VAV compact
A point -1.6 mmAq Equipment 930,720 1,212,771
B point -1.6 mmAq labor expense 1,779,563 1,349,864
C point -13.7 mmAq Material 1,531,126 1,687,411
D point -20.8 mmAq Sum 4,241,410 4,250,047
E point 24.8 mmAq
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Fig. 5 [Initial cost analysis(Unit : W).
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Fig. 6 Energy cost analysis(Unit : W).
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(b) Cumulative graph for 40 years
Fig. 8 LCC analysis(Unit :

Table 5 Maintenance cost analysis(Unit :

Million won).

Kw)

8,000,000,000 HVAC(CAYV) VAV compact
7,000,000,000 HVAC(CAV) B 15year 3,599,506 3,606,836
6,000,000,000 M VAV compact | Repair 20year 3,054,749 3,060,970
Sum 6,654,255 6,667,807
5,000,000,000
Main Annual 127,242 127,501
4,000,000,000
tenance Sum 4,099,683 4,108,032
3,000,000,000
LI Table 6 LCC analysis(Unit : Kw)
N e HVAC(CAV) | VAV compact
¢ : ) Initial cost 4,241,410 4,250,047
Repair Maintenance
Fig. 7 Maintenance cost analysis(Unit : W). Energy cost 24,049,430 19,356,341
Repair cost 6,654,255 6,667,807
4.3 SX|E20| Maintenance cost 4,099,683 4,108,032
LCC 39,044,779 34,382,228
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Table 7 LCC sensitivity(Unit : Kw)

HVAC(CAV) VAV compact
0.1% 44,282,622 38,604,619
1.1% 36,994,938 32,328,212
3.0% 27,435,240 24,089,080
5.0% 21,162,614 18,680,238
7.0% 17,135,170 15,207,904

Table 8 Energy cost sensitivity(Unit : Kw)

HVAC(CAV) VAV compact

0.1% 29,253,398 23,544,789
1.1% 24,049,430 19,356,341
3.0% 17,253,437 13,886,542
5.0% 12,807,966 10,308,575
7.0% 9,951,117 8,009,221
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(a) Life cycle cost
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Fig. 9 Sensitivity analysis(Unit : Million won).
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