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The Background depends on the specific process being used and on the
nature of the organics being consumed. Typical values
are in the range of 2 to 4 ppm—that is between one-fourth
gmd one-half of the air-saturation value.

The purpose of a wastewater treatment plant is to
remove impurities from water so that the water leaving
the plant, the plant effluent, is as pure as possible. Whil

suspended solids are generally removed by physical meansHoneywell’s Dissolved Oxygen Solution

such as screens or simple settling, dissolved solids must be . .
treate_d chemically or biochemically. Dissolved organic fl‘ﬁg%}tggg Zﬁgu;a;gf;gegﬁg ?nn dkécr))tgr;tgzrl\r;f;e{%nr}qs\tlzt:;l_lty
materials pose the greatest threat to the waters (stream bles that can interfere with measurement. For instance

rivers, oceans) receiving the plant effluent. Unless the : ,
effluent is ver;? low in digsolvgd organics, odors will be nhon—(ljione)éwell(;j_]lcfssqlved oxy?en probehs proﬁug:e signals
. : . ’ at depend on diffusion rate of oxygen through the mem-

discharged into effluent-accepting waters, and, far mor - . .
: . . S rane. Variations in flow rate or cleanliness produce
importantly, these discharged organics will provide food o L X .

: . : ariations in signal, which are erroneously interpreted as
for bacteria. As the bacteria consume these organic conmyariat S ’ .

: : variations in dissolved oxygen concentration. Furthermore
pounds, they also consume the oxygen dissolved in a . ’
stream or river. This, in turn, can lead to the death of fislﬁsﬁlts cag be compromls?jd das.a prr? be ages because patr)ts
and other marine animals—which can provide more food © the probe are consumed during the measurement. Probes
for bacteria and further oxvaen debletion must be maintained by changing internal electrolytes and

Y9 P ' etching internal electrodes. Or the whole active portion of
The Process the probe must be replaced with some _regul_arity.

The patented Honeywell probe is unique in that the
oxygen consumed to make the measurement is balanced by
oxygen produced within the probe. The oxygen within

e probe is in equilibrium with that in the sample, so results

fe independent of flow rate and inert fouling. Since no
: - p o . internal parts of the probe are consumed, the probe is per-
frequently carried out in a large "aeration” basin, where manent. Eliminated is maintenance to replace electrodes,

Lhaecgﬁztsvvi\f[ﬁtzm)sumﬁ %P)](an Ie(z:r? IP(; 2ﬁrat§g[ ':iohr?r?]\/'rgteetg? electrolyte, or entire probes. The fact that no probe materials
9 yg PP 9 are being consumed leads to great probe stability.

consumption of the dissolved organics. The bacteria are
later removed from the water as suspended solids. The
simplified reaction can be represented as:

The most effective way to remove dissolved organics
from wastewater is to allow bacteria to consume them
before the water leaves the wastewater treatment plant.
Required for this process are food (the dissolved organic
bacteria, and dissolved oxygen. This process is most

bacteria
Dissolved Organics + O2 [_1 Insoluble Organics + CO2

The Problem

Water is aerated mechanically, either by churning it in
air with large impellers or by bubbling compressed air
through it from a level near the bottom of the basin. Con
trolling the amount of aeration is important. If too little
dissolved oxygen is available to the bacteria, the proces
will slow; in an extreme case, the bacteria will die from
lack of oxygen, leading to “losing the basin.” Recovery
of a lost basin is expensive and time-consuming. If the
aeration provides more oxygen than the bacteria can us
the excess usually does not upset the process but repre
sents a significant unnecessary cost in the electrical ener.
required to run the compressors or aerators. (In some
wastewater treatment plants, energy required for aeratior
is the largest line item expense after salaries.)

Required is first an accurate measurement of the dissolve
oxygen concentration and then efficient control of the
dissolved oxygen concentration. The dissolved oxygen
concentration that provides the most efficient treatment

Honeywell's 7020 Series Dissolved Oxygen System




Automatic Cleaning and Calibration value. An alarm can be configured to alert the user if the

Although the Honeywell probe accuracy is unaffectedcleaning fails to restore the dissolved oxygen to a higher

o net fouling here are o coniions whereprobe. -vo 12 A0 il nciate eher s e decreace
cleaning may be require€These conditions affect all Y9 9.

conventional dissolved oxygen probes as e first A dedicated calibration key may be configured to execute

is where the fouling is so thick that the response time of calibration, cleaning, or both whenever it is pushed.

. Variations in salinity affect the relationship between
the prpbe bgcomes unacce_zptably long. The se_cond IS Whef)efobe output and diss):)Ived oxygen concent?ation The
organic fouling is consuming oxygen before it reaches :

. . readings can be corrected automatically by either entering
E;Tg asnlf:g (f,f[ (p))]; éggn%gg fé (f‘ t;‘;aggrg ?Alglmlgd 6::: ttohrgatlc a constant value or providing for continuous variation in

7020 Series analyzer. Cleaning may be initiated with a tsrﬁlsm(lgnlél?tlir;% tizerasrlgl?/acl)k];rsoer?vidc m'fjhlijr?tt“rggywrgig\r/;/;,tvehr”e
frequency of every few minutes to monthly. Functionally, . . X
relays within the analyzer are tripped, allowing with- treatment plant itself, it can be present in downstream

drawal of the probe from the sample, turning on a cIeaninmon'tO”ng of dissolved oxygen where the stream receiving

spray, turning off the spray, and reinserting the probe in'[o{;he effluent is brackish or tidal.

thesample. Execution of automatic cleaning and calibratiofControl of Dissolved Oxygen

;(;(éu::]eosumﬁ];she;rtdov\;grséalI a drive unit, a solenoid valve, .The 7_020 Series ana!yzer can function as a controller

Similarly, all probes drift with time. Although the V.V'th ch_0|ces of con_trol,_ including On/_Off or PID (propor-
Honeywell E)robe is very stable, included in the analyzer“o.nal’.mtegral’ derivative) control with CAT (current

is a feature that allows withdrawal of the probe into air for"’IdJUSt'ng type) or DAT (dur_atlon admstm_g type or time-
proportioned) outputs. For instance, in simple On/Off

Cecuance of calbrations and ieanings are user conigurabIGTIl. e Of more of the relays can be dedicated to turn
dditional blowers or impellers on and off based on dis-

One symptom of the need for cleaning is a low dis- ; . .
: . : olved oxygen concentration. If a continuously variable
solved oxygen reading. The 7020 Series dissolved Oxygeﬁerator is being used, its output can be controlled with full

analyzer can be configured to execute a cleaning cycle if . . .
the measured dissolved oxygen falls below a user-select&JD function based on dissolved oxygen concentration.
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Automatic cleaning and/or calibration in wastewater applications.




A secondary input from a flowmeter allows the control Analyzer Diagnostics
action to provide rapid response to variations in process flow.

Control based on remote setpoint is also user-configurable.  EXtensive alarm summaries, alarm histories, and diag-
To facilitate control tuning, an active display of a graph nostic summaries are included within the software, greatly

of the dissolved oxygen vs. time may be displayed. facilitating documentation for operation and proving permit

compliances.
Cascade Control

: . _ Security
With a second analyzer, cascade control is available. . .
In cascade control, the output of a downstream controller A féar of wastewater treatment plant supervisors is that

is used to adjust the setpoint of an upstream controller. OPerators will change programmed operations. The 7020

To control the dissolved oxygen of either the plant effluen€res analyzers’ security codes may be owner-configured
or the receiving body of water, cascade control may be to lock out many operations, leaving the operator with the

useful. If the dissolved oxygen concentration in the aeratio@Pility t0 execute routing operations but not to interfere
basin is within the desired range, but the readings at eitherVith configured control parameters.

the discharge point or farther downstream are approachingdditional Applications

some low limit, a cascade control action can automatically i . . .

raise the setpoint in the aeration basin to keep the down. DiSsolved oxygen is frequently monitored in at least

stream dissolved oxygen concentration within compliancd© additional locations in the plant, and each may benefit
¥ P from 7020 Series features. The effluent from the plant is

Probe Diagnostics monitored to prove compliance with regulatory agency
In addition to the low-dissolved-oxygen diagnostic requirements. While this water should be very clean, its

associated with cleaning, described above, additional tesfioW can vary, and the flow-independence of the Honeywell
identify such conditions as AC noise on the probe sign®OP€ proves particularly useful. Additional checks may
and out-of-range dissolved oxygen and temperature signal3€ réquired at one or more points downstream from the
There is also a sophisticated diagnostic that allows reatment plant discharge.
operation under unusual sample conditions. Under Mo pplications to Avoid
conditions observed within a wastewater treatment plant, : .
the probe exhibits a current-voltage characteristic com- _NOt @ll wastewater treatment plants use energy-intensive
patible with factory settings. However, in some industriaP€ration such as impellers or blowers. Where biological
applications, particularly those in petroleum refineries, U€atment of dissolved organics is by trickling filters or bio-
active gases dissolved in the wastewater can cause proffgic@ contactors (bio discs), the control of aeration is not
characteristics to change. The 7020 Series analyzer includdsimportant requirement. However, the effluent and down-
a diagnostic feature that automatically varies the probe SIé&m monitoring requirements should still be addressed.
operating voltage while displaying the probe output, At __TNhere are rare applications where water can contain
completion of the test, an opportunity to change the Opepl_lssolved s_ulfldes. Continuous exposure to sulfides can
ating voltage is provided. Thus, even where significant 'ntérfere with the Honeywell probe (as well as most other
gaseous contamination might otherwise interfere with thB"0Pes), and these applications should be avoided.

response of the probe to dissolved oxygen, this advanced | © 1€arn more about control and measurement of dis-
feature allows the probe to operate successfully. solved oxygen in wastewater treatment, or to arrange for
a demonstration, contact your Honeywell representative,

800-343-0228, or visit our World Wide Web Site at
www.iac.honeywell.com.
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