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B H7|&Z7| Gas Velocitydl CHst &1 Xt& (1)

EPA/625/1-85/7,017
Septembar 1985

Manual

Operation and Maintenance
Manual for
Electrostatic Precipitators

An ESP will operate best when the gas volume keeps the velocity within a
typical range of 3.5 to 5.5 ft/s. Designers usually calculate a hypothetical
average value for gas\velocity from the gas flow and the cross section of the

precipitator, ignoring the localized variances within the precipitator. The

SECTION 2-OVERVIEW OF ESP THEORY, DESIGN, AND OAM CONSIDERATIONS 3.4

1.06 ~ 1.67 m/sec
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B H7|&Z7| Gas Velocitydl CHSH &1 Xt& (2)

United States
{."’ Em Environmental Protection EPA-800/R-04-072
Agery July 2004

Electrostatic
Precipitator (ESP) Training
Manual

Gas Velocity on the “ESP Design” window form is the rate at which the gas stream is
traveling through the ESP. This parameter generally falls between 1 and 2 m/s. Some cases

are encountered that are either higher or lower. Many high efficiency ESPs are designed for a
velocity of 1.5 m/s or less.
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X17] Gas VelocityOf CHSH &1

X2 (3)

HHABSS=HS

38045-67030-67-9901

CH| .2 o:ul-xl/\lzx-l A

(CH X2t AH, 1999)
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- T S - !
7}~ 8 54 (m/sec)

2] 7F 2~ (m'/sec) / 7F~E ) dH A ()

2.4 m/sec

09 —

=2k 1.37 m/sec H-+t

A =0Q /36xW -1In d /do
Q b2~ 2F (m'/hr)
W = #3954 % (em/sec)
di = 4w A g =He/Sm')
do = &=/ (g/Sm')
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Deutsch-Anderson Equation

Probably the best way to gain insight into the process of electrostatic precipitation is
to study the relationship known as the Deutsch-Anderson equation. This equation is
used to determine the collection efficiency of the precipitator under ideal condifions.
The simplest form of the equation is given below.

no= 1o (3-3)

Where: = collection efficiency of the precipitator

= base of natural logarithm = 2.718

= migration velocity, cm/s (ft/sec)

the effective collecting plate area of the precipitator, m? (ft%)

= gas flow through the precipitator, m®/s (ft*/sec)

T ERE
[l

_ d,EE,
—  4mu

Where: d, = diameter of the particle. um
E, = strength of field in which particles are charged
(represented by peak voltage), V/m (V/ft)
E, = strength of field in which particles are collected
(normally the field close to the collecting plates), V/m (V/ft)
L = gas viscosity, Pa e s (cp)
s
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H AT HA A4 (o Al
N
B YXIHEE2 “Deutsch-Anderson Equation” A 4HAOf O|5H0] A AtE &= JUS

(1) &=2= (n) = 90%
2) S2F (Q) = 300 m3/min = 5 m3/sec
(3) 2X0|SHE (w) = 0.08 m/sec (2% 37| 0.5 ymZ 7HH3SH0] A At 210l

n = 1-exp(-Aw/Q)
exp(-Aw/Q) = 1- n
-Aw/Q = In(1- )
= - (Q/w) In(1- n)
= - (300 m3/min / 0.08 m/sec) In(1-0.9)
= - (5 m3/sec / 0.08 m/sec) In(1-0.9)
= 143 m2
® 072 50% HEOIH (HRE2 ¥ = M2 2%)
A=143 X 1.5=214.5m2
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3. HI& Xl HX (SCA; Specific Collection Area)
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W H|&Z HA (SCA; Specific Collection Area) A4t FIOXI=E

mHENEEEZ TR S F YTUHAE| HlE2 LIEtL = X[&
: "1,000 m3/hre X HHEmM2)'2 2

(O] = EPA 7|&)

HSSHH, 11 ~ 45m’/(1,000m’/hr) H Q| HE

Specific Collection Area

The specific collection area (SCA) is defined as the ratio of collection surface area to the
gas flow rate into the collector. This ratio represents the A/Q relationship in the Deutsch-

Anderson equation and consequently is an important determinant of collection efficiency.
The SCA is given in Equation 3-6.

SCA = total collection surface
gas flow rate

(3-6)
Expressed in metric units.

total collection surface in m”~
3
1000 m™ /h

SCA =

The general range of SCA is between 11 and 45 m? per 1000 m?*/hr (200 and 800

ft> per 1000 acfin). depending on precipitator design conditions and desired collection
efficiency.
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‘SORUBBER Electrc Fuma Gotestor
DIAMETER [rrem) | W2400wL2400 DANETER W2400x1L2400
LENGTH [rmer) 5500 LENGTH 6100
br/OP ""“‘: o] Fw e I oy
oI/oT - oT/ar [C]
A 0 ESEY
CAPA [ﬁ CAPA Ir -

Auto Damper

Close

Auto Damper

Open

SPECIFICATION

WET SCRUBBER

TYPE VERTICAL TYPE

AC-101 DISPOSAL AIR FLOW 250m3/min

PRESSURE LOSS 200 mmAq

ﬂ

CO2 Valve
Open

EFC {Electric Fume Collector)

GAS SOURCE FUME GAS
GAS VOLUME 250 m¥min (WET GAS)
GAS INLET TEMPERATURE + 50

GAS VELOCITY 0.8m/sec

CONTACT TIME 2.5sec

PRESSURE LOSS S0mmAq

BASIC OPERATING LIST

01 | F=101 FAN) ON
02 | F=102 (EFC FAN) ON
03 | TR-101A/B (T/R) ON
04 | DM-101 GLOSE
05 | DM-102,103 OPEN
EFC ©71 & Al8%
ere oA I 25k0
Ere
PURGE FAN o
= Main
O SKIMMER

FAN Off

are HDE HOE

ISSLED FUR APPROVAL HOE or

3 0 & ooarToH oen | e
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PROECT NAME 272 AT WxlAl dABA
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= SCRUBBER(1) & EFC

PIPING & INSTRUMENT DIAGRAM
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Presented to : Hwang, Yeal—soon

O Al MAEAXIHE AT LA A Representative Director
(D £7|M MZES 0|28 =AM, TISHE MG Handok ENG Co., Ltd.

i}f—‘!ﬂil—’:‘—ﬁ’-l -T’—E’-s}‘ i’lal Alﬁﬂ] 7“2)21 A}ﬂil% This Certificate of Merit is awarded to Hwang, Yeal—soon in recognition
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gozM 271 7|8 wX Y 12 7t 7|04t Load Wastewater Treatment System for Toxic & High Saline Petrochemical
] =] o] AH Wastewater Using Thermophilic Bacteria," to successfully develop and
20| 382 9| MIE F~o{ELICH commercialize the non—biodegradable petrochemical wastewater treatment

technology.

2016 38 29¢ March 29, 2016

o4
=]
&

o

Minister Hyung—hwan Joo
Ministry of Trade, Industry & Energy
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