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Figure 1.4
Open-loop Control of Water
Supply System

Chapter 1 Introduction

time the aggregate volume of water used at the various sites is fairly uniform and pre-

dictable, and that some variation in pressure and therefore performance can be tolerated

in the applications is to operate the pump and fill the tank From the well on some sort
of time schedule.

Figure 1.4a shows the way the actual tank water level depends on the scheduled

pump operation or the desired tank level. Although the pump operating schedule could

have been deduced from, say, statistical analysis of past data on water use on the farm,

there is nothing in the control scheme of Fig. 1.4a that prescribes any relationship be—

tween one variable of the tank and the other (the variables in this case being Q", and

it. The term Q"LII is related to it through the valve opening parameter C, which is taken

here as a perturbation of the system or a disturbance input). Indeed if at any time the

pattern of water use (equivalent valve opening) should deviate significantly from that

on which the pump schedule is based, the control system could break down or perform

very poorly. This type of control scheme is referred to as open-{00p amoral.

The structure of an open—loop control system is shown in Fig. 1.4b. The specific

characteristic or variable of the system. the output. that we wish to control is referred
to as the mnrmiied trariaiiie. whereas the characteristic or variable that is determined

by the control action is called the contmi input. The control elements can collectively

be called the controller; although, as we shall see later, the control elements can be con-

tained in other subgroups. The reference input generally implies the desired value of the

controlled variable. In Fig. l.4b the loop is open in the sense that there is no path

through which the control input can be determined in terms of the controlled variable,

that is, the controller does not prescribe a relationship between the control input and the
controlled variable.
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1.2 Feedback Control Concept 11

Feedback Control Another approach to the control of the water tank level is to have the pump operator
Structure turn the pump on whenever the tank water level drops below the reference value and

to turn it off again when the tank fills beyond the reference level. To facilitate the work

of the operator, a level measuringftransmitting and indicating system (LT and LI} can
be connected to the tank and used to display the tank level at a location where it can

conveniently be observed (see Fig. l.5a). The result is a closed—loop control system,
since there is a prescribed (albeit switching) relationship between the tank level and inw

put flow. The operator observing the tank level provides the path that closes the loop.
However, a control system with a human operator as an element of the controller is

manual, that is, not automatic. On a busy farm or where it is not feasible to dedicate

an employee to operation of the pump only. such manual control would clearly be in-

Figure 1.5 / LSVCI
Transmitter

 

Manual and Automatic
Control of Water Tank Level

 
 

 
 

I
II
III
I

Level I

Indicator II
I

Operator

 
 
 

 
 

_"' Quill

{a} Manual Closed—Loop Control of Tank Level

Level
Transmitter

+--"‘1 
 Comparator

Setpoint and Power
(Desired Level} —r Switch

{Threshold

Logic)
 

 
Qout

(b) Automatic Closcd—Loop Control of Tank Level

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


