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Sensors for Air Conditioning and Refrigeration Facilities
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PR 0.5 1. 400 [ 1, 600 | 1. 480
3201 1,000 | 1,200 1, 260
2. 30 900 | 1,100
K |1 60 850 { 1. 050 | 1 090
(FCA) L 0 750 950
0.8 980
0. 65 650 850
0.5 870
0. 33 870
L6 300 351 370
.o 250 300
T 108 260
(FCC) 0. 65 200 250
0.5 200
0. 33 200 250 200
32 700 800 870
2.3 600 750
E 1.6 550 650 650
(FCRO| 1. O 500 550
0.8 540
0. 65 450 550
0.5 430
0. 33 430
32 600 800 760
2.3 550 750
J 1. 6 500 650 590
FICH|L 0 450 550
0. 8 480
0. 85 400 500
0.5 370
0. 33 370
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velocity measurement, mean pipe (duct) ve-
locity measurement, volumetric flowrate
measurement, total volume measurement,
mass flowrate measurement, total mass
measurement 2 TEH| A v FEEE ¥}
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(1) Differential Pressure Meter

Venturi Tubes
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+ Orifice Plates
+ Nozzles
(2) Other Flowrate Meter Utilizing Pressure
Difference
« Drag or Target, Flowmeters
« Rotameters

+ Springloaded variable-apeture  flow-
. meters
+ Laminar Flowmeter
(3) Rotating Mechanical Meter
- Positive Displacement meter (CVM

meter, Diaphram meter, Wet gas meter
Serve-driven meter)

+ Turbine Meter

« Miniature Pelton Wheel Meters

+ Mass-Produced Total -Volume Rotary
Meter (Constrained-Vortex meter, The
Hoverflo, Angled propeller meter)

« Bypass Meters

« Metering Pumps

4. FEHIM MH &8
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(4) Volumertic Flowmeters
+ Electromagnetic Flowmeter
« Ultrasonic Flowmeter
+ Vortex-Shedding Meters
+ Non-Mechanical Oscillatory meter
(Fluidic Flowmeters, The Swirilmeter)
+ Tracer Flowmeter
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Key:
X  Genenlly suitsble, or very useful in certain
circumstances

1 Wonheonﬂdnh..mmdmummbk
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Requirement

Electromagnetic
. beam’
Thermal (tracer type)
on ul

Water flow

of solids in Bquids

Low viscosity organic liquids

High viscosity organic Bquids

Gases at closs to ambient

Gases at high pressure

Very largs water pipes

RIXR[] % {insertion (h-rading

RIS

Voey largs ol duets

Very small liquid flows

Very small gas flows

o|xlo|x|ololo[e]x|x

Very wide rangesbility™

Cryogenic liquids

X|x|C[o[C[o[o[~[0]<|%|C 0 [Man flow G ntum) |

ot liquids

Hot gses, inctuding stesm

Pulsating flow

°°°oxo~oox-‘x><°“h.dhp:(umdﬂven)

©|o|~ix|x]|o|»jo|o]xix]|x|x|o||Po.

High accurscy measurement of liquid flowrate”

3

High accurscy of liquid quantity®

High accurscy messurement of gas flowrate and quantity”

Insensitive to poor flow conditions™
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Long life without of recalibration™
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small and very lage meters is fess good than that of medium-sized meters.
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3.4 Xt M (Aerosol Sensor)
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MAJOR AEROSOL SAMPLING METHODS
EFFECTIVE LOWER
METHOD LIMIT, pim
FILTER SAMPLES 0
(HL-VOL, LO-VOL)
CASCADE IMPACTORS 0.5 (AMB, PRESS.)
0.5 (LOW PRESS.)
CYCLONES 0.5
IMPINGERS 0.5
DICHOTOMOUS 0
SAMPLER
CENTRIFUGE 0.2
ELECTROSTATIC 0.01
SAMPLER

EFFECTIVE UPPR
LIMIT, um

10-20
10-20
10 -20
10-20
110-20

10
10-20

PRINCIPLE
FILTRATION

INTERTIAL IMPACTION

CENTRIFUGAL FORCE

INERTIAL IMPACTION

FILTRATION & VIR-
IMPACTION

CENTRIFIGAL FORCE

CHARGING & PRECI-
PITATION
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8. Xt 8= £F7|7I
INTEGRAL CONCENTRATION MEASURING INSTRUMENTS FOR AEROSOLS
EFFECTIVE LOWER EFFECTIVE UPPER
INSTRUMENT LIMIT, um LIMIT, um PRINCIPLE
NEPHLOMETERS, 0.15 5 LIGHT SCATTERING
PHOTOMETERS & OR ATTENUATION
TRANSMISSOMETERS
CONDENSATION 0.002 0.2 CONDENSATION -
NUCLEI COUNTER HI SUPERSATURA-
(ALTKEN NUCLED TION
CLOUD CONDENSATION 0.1 10 CONDENSATION -
NUCLEI COUNTER LO SUPERSATURA-
TION
ICE NUCLEI COUNTER ? ? ICE NUCLEATION
QUARTZ CRYSTAL 0.01 (ELECTR)) 10 FREQUENCY CHANGE
0.3 (1MP.) 10 OF CRYSTAL
BETA GAGE 0 (FILTER) 20 BETA ATTENUATION
0.3 (1MP.) 20
ELECTRICAL DETECTOR 0.01 10-20 CHANGING AND
CURRENT MEAS.
CONTACT CHARGING 5 100 (M CONTACT CHARGING
mobilityell HE2 gl Ayl S

< o]&3s 0.3~10 pm 7HX 2]
g8k 4~ 3, #Ho)AE o] g3MH
°F 0.1 pm7AR o] FHo] 7Hg 3T
Electrical Aerosol Analyser (EAA) : A7
= JdAEe] A7) olE % (electric
mobility)7} Y4x& A4 mME GeSrigeER
FAgoz o] g ol&sld Ay AHstE
dAHE BRdAESE B48n 2 =2ng
248 & vt 77 FAEdEe SHY F
f QA7 BHAAAET] ol unipolar
ol mEFHo Ar|Hoz A =) o]
sHE dAEC] A2 7] olFRE A=
e BHATIR & A olERE e o
e AHAAA low—pass DE 4 &-& 3}
£ mobility analyser €08 Sojom &
2719 7helRl= At stel 2434 cut—off
size7} 21, oldf = siHE YA
9 AN HE HEA BX= ZAEE A4S
3t dAar] BEXE FE + UL
Differential Mobility Particle sizer OM
PS) : o] 271 71&2 EAAV} cut—off
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T2E B2g8 o] U =71
222 Pe) o] 27220 Differential Mo-
bility Analyser (DMA) ¢} ¢ MW E F=
23R 3T CNCE Agdd azs
o] ks A=AV S BHE 2A7E 4+
t}. oluf DMA2] St S unipolar ™A
bipolar® HI¥H HS =g =Y F Urh
ol Z171e &7t ¥sts ¢d¥ 27191
A iz G888 & Aok

Diffusion Batteries (DB) H3-8Udxl=el 1
A gdozel gige dAt ARG g0
22 i SHERb A &t g At
FAE o433 dA mVE 2AHE F 9l
o, 7t FE e RaYdAE £33
A4 FTE e EAR FrRuU mAH
thate) £3A711 CNCR2 Eysts 3
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9. YAl 37z &7

SIZE DISTRIBUTION MEASUREMENT INSTRUMENTS FOR AEROSOLS
EFFECTIVE LOWER  EFFECTIVE UPPER

INSTRUMENT LIMIT, LIMIT PRINCIPLE

OPTICAL PARTICLE 0.3 (CONVENT.) 10,- 50 LIGHT SCATTERING
COUNTER 0.06 (LASER) 10 LIGHT SCATTERING

ELECTRICAL AEROSOL 0.006 1 DIFFUSION CHARGING
ANALYZER & MOBI LITY MEAS.

DIFFUSION BATTERY 0.002 0.2 BROWNIAN DIFFUSION

INTEGRAL SENSOR COMBINED WITH SIZE CLASSIFIER:
QUARTZ CRYSTAL + CASCADE IMPACTOR
QUARTZ CRYSTAL + SPIRAL CENTRIFUGE
CNC + DIFFUSION BATTERY
ETC.
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