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Abstract Air flow measurement is a fundamental and important task for testing, adjusting, and balancing of HVAC system.
However, it is difficult to carry out in the field due to the large size and weight of the flow meter. In this study, for the
purpose of developing a small and portable flow meter, we proposed a different method of static pressure measurement
and verified it experimentally. In the proposed method, static pressure difference was measured by inserting a tube inside
the chamber before and after the nozzles. The results were compared with measurements according to the ANSI/ASHRAE
standard. The results were in good agreement, indicating that the inserted tube method could be used for static pressure
measurement of a portable flow meter. The proposed method eliminates the pressure tubes that are attached outside, which

results in smaller size and easy handling.
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Table 1 Characteristics and accuracy of popular flow meter
Types Characteristics Device
accuracy
Differential Nozzle Easy to manufacture, +0.2~1%

low cost of installation,

tpriss%t:gsv . wide flow range, high
yFr)neter Pitot- accuracy and widely used +2~504
tbe  in the industrial world
Vane flow meter Good linearity +0~2%
. Wide flow range,
H]?Ito\)y';segfe easy to install and +1~2%
small loss of pressure
Hood type Wide flow range, +0-4%
flow meter easy to install -
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Fig. 1 Multi nozzle flow meter conforming to ANSI/
ASHRAE 51-1999 standards.
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Table 2 Exterior dimension of flow meters

Types Exterior dimension(mm)
Vane flow meter 277(L)x105(H)*45(D)
Hot wire flow meter 182(L)x64(H)*40(D)

ANSI/ASHRAE 51-1999

flow meter 1800(L)x1,500(H)*800(D)
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Fig. 6 3D modeling of a developed portable air flow meter.

Table 3 Specifications of portable air flow meter

Flow rate 3~500 CMH
Nozzle 5 ea
Temperature -50~100C
Relative humidity 0~100% RH

Exterior dimension(mm) 1150(L)*x640(H)%390(D)

Table 4 Specifications of measurement instrument

Item Model

Air flow supply device Torrington/FM-600

Setra/Model 276
(+ 0.25% F.S.)

Barometric
pressure sensor

Temperature and Elektronik/EE 99-1

humidity sensor (x 1% H.R)
Differential pressure Yokogawa/EJX 110 A
sensor (= 0.04% F.S.)
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Table 5 |Installed static pressure tab

Experiment pictures

ANSI/
ASHRAE 51

Flow direction

Inserted static
pressure tube

Table 6 Experimental cases

Inserted static

ANSI/ASHRAE 51
pressure tube

Center Case 1 Case 4
Side Case 2 Case 5
Both Case 3 Case 6

Table 7 Experimental results
Static pressure Case 1, Case 4 Case 2, Case 5 Case 3, Case 6

(Pa) error(%) error(%) error(%)
100 0.53 0.90 0.27
200 0.07 0.12 0.01
300 0.43 0.33 0.10
400 0.69 0.65 0.10
500 0.89 0.90 0.05
600 1.06 1.12 0.05
700 1.22 1.31 0.17
800 1.38 1.50 0.33
AVG. 0.78 0.85 0.14
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Fig. 7 Multi nozzles.
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Fig. 8 Comparison of case 1 and 4.
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Fig. 9 Comparison of case 2 and 5.
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Fig. 10 Comparison of case 3 and 6.
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