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Abstract

The main purpose of this article is to develop a
630 axial fan whose energy efficiency value meets
the requirements of the Energylabel. The entire
design and research process is a cyclic process until
the requirements are met. The process includes
conceptual design, computer numerical simulation
and testing. The results show that the energy
efficiency value of the fan designed in this paper
meets the requirements of FMEGS58. In addition, the
numerical simulation shows that the maximum total
electrical efficiency and the measurement are within
5%. It can be seen that CFD can be used as a tool for
our product development, and at the same time, it
can shorten the product development time.
Keywords: axial fan, Energylabel, CFD
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F ANSI/ASHRAE #& #£ 62.1 F[1 ANSI/ASHRAE/
IES 90.1, Energy Standard for Buildings Except
Low-Rise Residential Building » & & 18 % £ #
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SCEETERAY PR AR ER - R
22 RALE] VAV HELT » & BRAYEE R R T
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iEmC » 540 » ASHRAE Journal 843 =43 35 3%
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SEHYRERS T~ EnergyPlus B {4 B HL e RE J5 5 AU Bi
LSRN T

BIBHUR » (EREREE > BEH ECM By &
RaE BRI REREIR A F] ECM B¢ PSC B AR
SEE  SAN o QIR R R R N B G T B
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F ECM 1y R 5k B SE B m] DU - A2 Nl T
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1)Assuming the ANSI/ASHRAE Standard 62.1,
Ventilation for Acceptable Indoor Air Quality,
default occupancy of 150 sq ft (13.9 m?) per
person, an annual employee cost (salary,
taxes,benefits, etc.) of $70,000 per person, and an
annual energy cost of$2 per square foot.

2)Bade, J.E., Faris, G., Int-Hout, D., & Terzigni,
M. (2018). High- performance air systems for
improved comfort, energy efficiency, IAQ. AMCA
inmotion, pp. 2-8. Available at http://bit.ly/
AMCAinmotion_2018

3) ASHRAE. (2017). ASHRAE handbook—
fundamentals. Atlanta, GA: ASHRAE.

4)Arens, E., et al. (2015). RP-1515—thermal
and air quality acceptability in buildings that
reduce energy by reducing minimum airflow from
overhead diffusers. Atlanta, GA: ASHRAE.

5)Paliaga, G., Zhang, H., Hoyt, T., & Arens, E. (2019,
April). Eliminating overcooling discomfort while
saving energy. ASHRAE Journal, pp. 14-28.

6)Faris, G., Int-Hout, D., O’ Neal, D., & Yin, P.
(2017, October). Fan- powered VAV terminal
units. ASHRAE Journal, pp. 18-24.

7)Faris, G., Int-Hout, D., O’ Neal, D., & Yin, P.
(2017, November). Fan- powered VAV terminal
units, part 2. ASHRAE Journal, pp. 20-28.

8)Faris, G., Int-Hout, D., O’ Neal, D., & Yin, P.
(2017, December). Fan- powered VAV terminal
units, part 3. ASHRAE Journal, pp. 42-45.
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g SRR i o KR B R E R 22 M2 4 - b
EHET |V 4 oz P 3 R S
11 HPAS - 35 i #3858 T b P50 2= My o b b 3EET T
Mg |V B PR IR HERE T AF - RAEIR LI R BE/KEERS
HYATRE ©
16 HPAS > Z2 @ R B3G5 H A B HrY g RE )7 5 W E 2
S 1 22 SR BB EIOREL 10 P O1RF v JEE O 6 1Y 2 S i 6 ) % e
B NV AE 2 (it 4 BL Ay &7 38 74 - i /2 ANSI/ASHRAE 7 #E £ 4E 62.1
O Ventilation for Acceptable Indoor Air Quality A1 ANSI/ASHRAE
55 Thermal Environmental Conditions for Human Occupancy 1
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e SMIEREE R 22 - M e BRI SR -
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Abstract

Nowadays in Taiwan there are lots of job
opportunity focus on big city, therefore the
architectural type is going to high or even super high
buildings to solve the rising residential demand. In
the meanwhile, it" s inevitable trendy of planning
and design the basement to parking lot to solve
the parking issue of high or even high buildings.
The parking lot is a confined space, if the emission
from vehicle can’ t be exhausted efficiently, the

A SR R TR e
i NMEEGER R

Study on Parking Lot Ventilation Design
Using Computational Fluid Simulation

#—EEL  RRE ./ SEE TERHOERAF

air quality in parking lot will be bad. Currently
in Taiwan, the regulations and researches for air
quality in parking lot in high or super high buildings
are still lacking. This study case is chosen from a
new building in Taichung city to research parking
lot ventilation by FDS which can simulate the
emission of CO, CO, and temperature from vehicle
to estimate the air quality pattern in underground
parking lot. Therefore it could understand which
kind of ventilation design in underground parking
lot is related to emission concentration from vehicle.
According to different ventilation design pattern, air
flow, emission concentration and temperature, this
study simulate the situation of the maximum vehicle
engine on at same time in the underground parking
lot by FDS to approach the authenticity. Meanwhile
it can also review the regulations for underground
parking lot is suitable.

Keywords: parking lot ~ Ventilation Design ~ FDS
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