2258744 TEMPERATURE CONTROL SYSTEM FOR ZONED SPACE Thi's invention rel ates

generally to control

systens for controlling the tenperature of nultiple

zoned space, such as a building, and nmore particularly tp2s8re4i able air
vol une digital control system having a tenperature system manager device
mhlcp-detern1nes an air flow setpoint in a tenperature zone as a percentage
of thgftotal air volume of a termnal in the tenperature zone and.as a

function of the deviation of a’local
setpoi nt schedule in the tenperature system manager devi ce, whereby . the

fl ow adj ustnents nmade by a local terminal control unit are at a higher

than the rate of rfﬁﬁbggg%%h&giﬁggg ngly-sfi@ﬁ![(r R %gﬁ&fsﬁéﬁow target set

by the tenperatur

vol une (VAV) air distribution systens to supply conditioned air froma
source thereof to offices, school roons, and other sinilar spaces
or areas in nulti-room buildings has becone increasingly'nnre preval ent.

Such VAV systens generally furnish varying volunes of air, at constant

central

t enper at ur es,

The flo
regul at
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-temerature sensor t enperat ure froma

rate

variable air

i'nto-a space in accordance with the space or zone denands.
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Conver s@eiriddaniBR detérmines an air flow setpoint in a temperature
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'zone as a percentage of the total ‘air volume of a terminal in
the temperature zone and as a function of the deviation of a
local temperature sensor temperature from a setpoint schedule
in the temperature system manager device, whereby the flow
adjustments made by a local terminal control unit are at a
higher rate than the rate of receipt by the terminal control
unit of a flow target set by the temperature system manager -
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device.

The utilization of variable air volume (VAV) air distributlon
systems to supply conditioned air from a central source
thereof to offices, school rooms, and other slmllar,spaces or
areas in multi-reom buildings has become increasingly more

prevalent. Such VAV systems generally furnish varying volumes

of air, at constant temperatures, into a space in accordance
with the space or zone demands. The flow of conditioned air
from outlets or terminals is generally regulated by operation
of suitable damper means controlled by a thermostat sensing
the temperature of the space being conditioned. Thus, as the
temperature of the space deviates to a greater degree from a
predetermined setpoint, the damper opens more as a direct

result of the deviation and a greater quantity of condltloned'

air is discharged into the space. cOnversely, when the
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tenperature in the space being conditioned approaches the setpoint, the
system decreases the air volune to the space dependi ng upon the deviation
of the space tenperature fromthe setpoint. In U S Patent 4,756,474
assigned to the sane assignee as the present invention, there is described
a pneumatic controller for a duct pressure powered air termnal unit hawlng
a volune controller which receives two pressure signals, whereby the F—é
controll er bleeds one pressure signaP so as to control the inflation of“a

bel l ows or bl adder to thereby mpdul ate the teryinal unit to maintain a .
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mnlEdoaﬁgésédrg'regulators and a bleed type thermostat which
provide four input s1gnals to the three-way valve thereby
providing a 51ng1e pressure signal to the inflatable bellows.
In these prior'SYStems, a target flow of air discharged to the
space was based on a proportional-only'term described as the
difference between Temperature Setpoint and Actual Temperature
multiplied by an empirlcally-derlved constant of- _
proportlonality (k). This proportional—only term is used to
modlfy,'elther up or down, the flow of air into the space as -
requlred, in order to malntaln Temperature setpoint in the 'QJ
space. The empirically derived constant of proportlonality '
(k) is fixed in value and thus supports only the fixed load
characterlstlcs as were exercised in empirically deriving the
constant of proportionality (k) in the first place. These
fixed load charaoteristics are typically the size of the -
heating or cooling load relative to heating or cooling
capacity of the space, and the rate of change of the gross
heating or”cooling load. However, any variation.in_these
factors in the aptualihﬁiiding_or spaoe_wiLl'reSult;in-a-



3 conprom se in the control's ability to maintain the tenperature setpoint.
Al'so in these prior systens the actual target flowis calculated by a
centralized device, such as personal canputer, electrically connected and
communi cating to several control devices for the danper neans that regul ate
the flow of air into their correspondi ng spaces. A partial or catastrophic
faI|UL€‘Of this central conputing device, or a partial or catastrophic
failure of the electrical cormnection to Bhe- danper®%ontroller devices wll
result in-a significant conpromse in the tenperature control in the space,
si nce teoyprdmi&EL¢wathe coptroll'sngbilpbysitiol maifttasirsithe e- poi nt

failure 8 Sete | oss of tenperature control in a building.
Prefera F prOV|S|on sg ﬂﬁ be made for a nethod and apparatus to
deternine, on a tenperature zone basis, and in regard to actual and dynanic
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danper cont er to recogni ze cor’rrrunl cathron fromt he -
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and det gafiptr ddonit¥éller devices will result in a significant

Km/ compromise in the temperature control in the space, since

' target flow updates are no longer possible. Thus single-point
failures may result in complete loss of temperature control in
a building. '

Preferably, provision should be made for a method and apparatus to
determine, on a temperature zone basis, and in regard-to
actual and dynamic load conditions present, a flow (CFM) '_
setpoint based on proportional, integral and derivative,error'
terms and as a percent of air volume delivered by a terminal
to the temperature zone on deviation of zone temperature from
a scheduled setpoint signal, and then generate a higher rate
of flow signals to be supplied to the air terminal to'make

{_ multiple, and thus pressure independent, adjustments to the
flow of air to the temperature zone for each flow setp01nt
signal generated.

Furthemore,. it is preferable that provision is made for the temminal cmntrol
unit or damper controller to recognize the absence of
communication from the centralized computing device that
typically calculates the. flow setpoint and determine at that
point in time that a failure of. the system has occurred, at
which time the local air terminal or damper ccntroller~w111



point in time that a failure of the systemhas occurred, at which tinme the
local air ternminal or danper controller--wll 4 utilize a default
tenperature "confort setpoint” and locally provide a proportiona
adjustnment to air flow to the space based on error fromtenperature
setpoint and actual tenperature, and thus maintain reasonable confort i

the space until comrunication with the centralized conputing device |?4’
re-established. Accordingly, it is ah object of the present invention to.
provide an inproved air flow regulation within myltiple tenperature zones
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t ermerasthabldshad.ati on by which a flow setpoint is generated. It is a
preferred object of the present invention to provide a - flow set point
signal to a plurality of tenperature zones and t6 make nultiple adjustnents
to the air flowto the tenperature zones for each periodic flow setpoint
signal provided. It is a further preferred object of the present invention

to provi | ar and i odi C nmuni cati on bet n t e tern1na
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provide an improved air flow regulation within multiple :
temperature zones of a space. 5 : _ ' W

It is another object of the present invention to provide a
network communication between multiple temperature zones of a
space and a terminal system manager which calculates a flow
setpoint for each terminal control unit in a temperature zone.

It is a preferrea . object of the present inVention to provide
a means of accommodating a wide range of sizes in the heating
or cooling load, as well as sudden changes in load, by means
of introducing an Integral and Derivative, as well as a
Proportional, error term in the calculation by which a flow
setpoint is generated{ S
It is a preferred object of the_present invention to provide a

flow setpoint sighal to a plurality of temperature zones and

to make multiple adjustments to the air flow to the

temperature zones for each periodic flow setpoint 51gna1

provided.

It is a further preferred cbject of the present invention to
‘provide a“regular_end periodic communication between the
terminal system manager and terminal control units in order
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that when a prol onged di sruption of this period of communication occurs,

the termnal control units shall thenselves provide a tenporary neans of

tenperature control for the space until. such tinme as periodic comunication
is restfored. These and other objects of the present invention are obtained

by mganhs of a control network for controlling the flow of air through the
7 R . .

air terfrinals of a multiple tenperature zoned space based on the

cal cul ation of a flow setpoint.:in the manner set out;zin claiml by a

term nal system nmanager, on deviation of actual zone’ ‘tenperature froma

desired zone -tenperature setpoint A flow setpoint signal fromthe

t er m nal tha&t wheya fapiiokange %F%Wﬁ'éaoﬂooﬁa‘églﬁepﬁrﬁé’ld &ftrol unit for

each aircbhRUniEalit] ddcdrs er@ﬁéatéfﬁlﬁamecahtgoneuwﬁs igHgryal . Control
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of the f%gg %?eﬁf'nt provi ded by the term nal system manager, or upon
absence ‘uption of the flow setpoint fromthe term nal system
manager the control of air flowis adjusted by the termnal control unit
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_ claim 1 by a teminal systenlnamager, on dev1at10n of actual zone
s temperature from a desired zone temperature setpoint. A flow

setpoint signal from the te:minal system manager may be provided
to each terminai control unit for each air flow terminal of a
temperature zone at a regular interval. Control of air flow
to a temperature zone may be obtained by adjusting the air flow
thrdugh the- air terminals of each temperature zone at a
frequency greater than the regular interval of receipt by the
terminal control unit of the flow setpoint provided by the
terminal system manager, or upon absence or interrdbtion of
the flow setpoint from the terminal system manager the control
of air flow is adjusted by the terminal control unit based on
the error between temperature setpoint and actual space
temperature.

‘Other objects and advantages of the present invention will be
apparent from the following detailed description of a preferred embodiment in
conjunction with the accompanying drawings forming. a part of

the specification ‘in which reference numerals shown 1n the
drawings desxgnate like or corresponding parts throughout the
same, and in which;



Figure 1 is a diagrammatic representation of an air systemthat enbodies h
the principles of the present invention; and Figure 2 is a block di agram of
flow target setpoint based control of airflowtermnals by term nal contro
units enploying the present invention. In Figure 1, the nuneral 10 _
general |y designates an air source, such as an air handl er which incl udes a
fan, cooling coil(s) and an electric or hot water heater. The air handhe$
10 receives return air and/or outside air which it delivers to duct 14.
Actuators 11 control the outside and r&turn air danpers for controlling the
amounts of return and/or outside air. The air handler control 12 controls
the HigwEAdledsie By agayamugtiiichFepresentapien, ofoan( eiramysteat er- and
bypasende oeiidoblhes! the Bt iintiIAN of WM PedeneCiavbntioamunply air

tenperature, as neasured for exanple by a therm stor, an n speed, as
nmeasured for exanple.by the fan notor power. The conditioned air supplied

to durigddei 2, isnat blocks diplgreth tof fRse tatdes d48pbint Hasuidp! Y -

term | 5a-n, _nL ctivelw. Terninals 15a-n nmay,be.the.inflatable

bel | oﬁ%%é’éﬂge?%t ?6§%i& Ww%e%#i&ag‘ﬁu R verntial CONCPRY BRitang ¢ her eby

cl oseempheyingl the presentddmiverdiamd t hereby open, the bellows, or of the
danper bl ade type in which an actuator opens and cl oses the danper bl ade,

or simlarly controlled termnals. Actuators 16a-n control the inflation of
t he bell ows or novenent of ‘the danper blade or the like as i's well known in
the art. Sensors 17a-n respectively, sense the actual space tenperature in

eaph ]Fegg]e}raturgr zone 20a-%ﬁmﬂ ch is esql%gp‘iégij tp a singl e..te_rm' nal Contr_ol '
uni t TT8aTFUFR eacF e MhEE 49 g esAgDatesean a4 control units
18a- rsmantaj nstbh hegian hdr hamdled vigidheimeludésra £aa,n derigshgipon the
Sp@“%oil(s) and an electric or hot water heater. The air handlér
10 receives return air and/or outside air which it delivefs to
duct 14. Actuators 11 control the outside and return air
dampers for controlling the amounts,of return and/or outside
air. The air handler control 12 controls the'air handlerllo_
by controlling the fan speed, coil(s) and heater and bypass
around the fan, as is known. Sensors 13 detect thé.supply air
temperature, as measured for example by a thermistor,fand fan-
speed, as measured. for example by éhe.fanﬂmotor power. The
conditioned air supplied to duct 14 is, in turn, supplied to
branch lines 14a-n which supply terminals 15a-1, respectively.
Terminals 15a-n may be the inflatable bellows damper type in -
which plenun air is used to inflate, and thereby close, the
bellows and to deflate, and thereby open, the'bellows, or of
the damper blade type in which an actuator opens and closes
the damper blade, or similarly controlled terminals.
Actuators 16a-n control the inflation of the bellows or
movement of the damper blade or the like as is well-known-in
the art. Sensors 17a-n respectively, sense the acfual spéce-
temperature in each temperature zone 20a-n which is supplied
to a single terminal control unit -lsgfg7in-ééch-temperatﬁre_
zone, respectively. Terminal control units 18a-n céntain the
logic for controlling the actuators l6a-n based-upoh the spacé,.
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7 tenperature data supplied by the single sensors 17a-n | ocated in each

t enperature zone and the space tenperature setpoint, which is adjusted
renotely at the term nal system manager. The tenperature zones 20a-n (as
shown by the dashed lines), may include a single air termnal 15a
contrplled by termnal control unit 18a, or may include nultiple air
termmels 15b, (master terminal), [err] (slave termnal) and 15n (master
terminal), with each master termnal (15b and 15n) having a respective
termnal control unit (18b -and 18n), but each tenperature zone having only
one tenperature sensor (17a-n) respectively. Space tenperature control is
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~— generally at the setpoint through the modulation of alr_flow

through each air terminal. The terminal system manager 60,
wvhich may be located outside the space to be conditioned,
contains occupancy schedules, set point schedules
etc. and receives space temperature data from the
terminal control units. The building supervisor 30, Wthh may
also be located outside the conditioned space provides
scheduling, control, and alarm functions for the air -
distribution system. '

Referring now specifically to Figure 2 for details of the
adjustment of air terminal 15 by terminal control unit 18

K,/ terminal system manager 60 provides a control signal to the
terminal control unit at a regular predetermined interval.
The temperature setpoint logic and control is included in the
terminal system manager 60. The terminal system manager
calculates, on a temperature zone ba51s, an air terminal 15
flow setpoxnt, i.e. the cubic feet per minute air flow through
an air termlnal as a percent of the total design air flow of
such air terminel, based on the deviation of the temperature
of the temperature zone 20 from the temperature setpoxnt of
such temperature zone.



of "t he tenperature zone 20 fromthe tenperature setp0|nt of such

t enperat ure zone. 8 The cal cul ation of Flow Setpoint shall include a
proportional termthat acconmpbdates gross tenperature-setpoint errors, an
integral termthat provides heating or cooling |oad matching (air flom1|nto
t he space provides a |ike anmount of cooling for a heating | oad or heafLQg
for a cooling load), and a derivative g8ermto accommodate rapid <4
fluctuations in the cooling or heating |load, as follows: Flow SP (%f tota
vol . THercalohtatioR ofT@lwer aenmﬂet'p@!imll 1xZ©h'edSpacpriﬁpmp‘¢m:mme (for

heat ling):
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this gipresdokOintd ft@aeors@%«aa Mbmeé haSli?kQC&zﬁéuhﬁ ber E:bollflrig 2O/ (Ki X
&), then | = 100/ Ki x &), Fevi ous

D
P)/ R2 eaking 4 %He@dﬁ’é“? Lﬁf?ﬁ r@ ?%?%1’6‘5 }ﬂ?g) prBE‘Qs? - Kd =1, in
secorgisfvatitkd terh &d raétﬂmimﬁaterrz}pﬁﬂdfﬁlctua'e&pﬁsa&w &hleoop Gain

Mul ti pli defa .t val ue_ o I s-adjustable by a user in a
-rangeé) Ig.m‘x % a%% 16}:aada s %o]!‘lowg

Flow SP (% of total vol.) = G x(Ké X P+ K I+ Kd x D),

where:

P = Temperature Setp01nt f Zone Space Temperature, (for .
heating), or Zone Space Temperature - Temperature Setpoint, : o
(for cooling):

K, = 8, in ':_L.'/"'F_ (K, = 14.4 in 1/°C)

I =Y (Py xR) where R is the periodic running rate
j=0 to n , '
of this process; and I is sum of all I terms (P X R)
from the first run of this process I, to the present run -
of this process I,

K; = .06, in 1/°F seconds (K; = 0.108 in 1/°C seconds) ;

If I >100/(K; x G¢), then I = 100/(K; x G.), and
If I <0, then I = Q;

D = (P - Previous P) /R, where R is the periodic¢ running
rate of this process;

" Kqg =1, inTSéconds]°F (Kg = 1.8 in seconds /°C); and

' Gt = Temperature Loop Gain Multiplier, defaulted to a
value of 1. G, is adjustable by a user in a range from
0.1.- 10. T
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9 The Flow Setpoint will be clanped between the values of 0 and 100 when
the calculation results in values outside this range. The term nal

control unit, upon receipt of the calculated fl ow setpoint signal sends a
flow adjustment signal to the termnal at intervals which are | ess than the
predéférn1ned I nterval s between setpoint output signals, thus nodifying the
termpd flow at a rate higher than the received rate of the setpoint
signals fromthe term nal system manager. For exanpl.e, assume the ternina
syst em manager generates a setpoint targe@ once per mnute, which is

supplied_to t ternnal_gcont un| term.nal _control unit wl
generate%?? (é%%?ﬂﬁﬂ gﬂaP E?Pékﬁﬁﬁqm. Vaties: ofnl &qd

ternlnallnnwwhéhséhendalcﬁhmt;onhreauﬂtmemn|v§1undIodnszmbushéd ratigea
times per each setpoint adjustnent. The higher frequency of adjustment ‘to

the air termnal in relation to the frequency of the output. setpoint signal
gener at edThg th@mueﬁ#1naIC99§¥@h1Hﬁh&gepﬂﬂﬂnHQRﬁinﬁ1Qﬁw#QWe@ahegie§ed

control fﬁo@%@tﬁ@ﬂﬁeréigﬁﬂ z88fiasand ﬂlw %&%ﬁ%ﬁt W idhaTtHat LpRs in
syst em duct E]’ essure. ,Now referrj n ure. once _agal n, _conmmunli cation
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occur perirmtterealy bétoédﬁrsébpbmheoumpumdlgewise,mtrmgﬁdsaﬂﬁylﬁet &he
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can exmaﬁe Qphggrtargeﬁ once per minute, which is supplied to the
o terminal control unit, then the terminal control unit w1ll
' generate a flow adjustment signal to the air terminal to
adjust the air terminal every 5 seconds. Thus, the air
terminal will be adjusted twelve times per each setpoihf
adjustment. The higher frequency of adjustment to the air
terminal in relation to the frequency of the output setpoint
signal generated by the terminal system manager provides an
improved degree of control for each temperature zone, and is
- independent of fluctuations in system duct pressure.

Now referring to figure 2 once again, communication from the
terminal system manager 60  to the terminal control unit 18
will occur periodicallY'in order that the terminal system
manager may obtain space temperature from the terminal control
unit and also that the terminal system manager may send a flow
setpoint to a terminal control unit. This communication is
always initiated by the terminal system manager, either with a
temperature request or a flow setpoint.

This periodic communication will occur, for example, every 30
. seconds. Thus the terminal control unit ¢an expect to hear

from the terminal system manager every 30 seconds. Should an

unusually long period of time occur where no communication has
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fromthe term nal system manager every 30 seconds. Should an unusually Iong‘
period of tinme occur where no comruni cation has. . 10 been received by the
termnal control unit fromthe term nal system manager, for exanple 10

m nutes, the termnal control unit will assunme that the term nal system
manager, through sonme physical failure in the term nal system nmanager ; -
itself or the comunication wire between them, is unable to provide ffésw
setpoints. Thus the term nal control ap whi ch has |imted processing
resources, wll itself inplenent a flo setp0|nt cal cul ati on based strictly

th t def { t
ot B URORRALIRa By AHDEL B R | 5“55‘ 2P Ll Ahy HRTRCTC
72[ er YsteRn Hanagens f@#l%ﬁ@mptﬁféglmlpp SSe mﬁqﬁ%nﬁltcmatrol

vol unghfier ki Mhed £sitne €8St M Eet €EPALARY Systéa haPRifes-, T RS e (for

heatin Zone ce, Tenperature, - desired t erature (for .Toolin
g TS PSS I LA mrij%eé SeRLE oFol om

nanagﬁhel&dmmunﬁeﬁtiemedure.behpeenryhana031sfUManmawﬂdu eefdeol , thus -

Tt ARG Shis! | Mg SRS CeHHERATONINAGY, \ B0 o B%H B bgemnel

Iocall¢mh@mdﬂpche$sih@wr@ﬁopncﬁs.awdléna@sggﬁ rimpdentdret-ianf Hrowt | on

rece'¥E@p@!ﬁ£téﬁiéﬁi£%{@$ BYSLE"LER08EEY on theCgrods ertdr ixn
temperature in the space versus a .default temperature comfort
setpoint in the order of 55°F - 95°F (12.8 --35°C), for example
72°F (22.2°C) as follows:

Default Flow Setpoint (% of total volume) = Kp x P, where

P = desired temperature - Zone Space Temperature (for
heating), or Zone Space Temperature - desired temperature (for
cooling), and

K, = 8, in 1/°F (K, = 14.4 in 1/°C).
This will provide; until communication with the terminal

system manager is re-established, a_temporary means of

temperature control, thus maintaining comfort in the space.

once communication_with-the terminal system manager is
re-established, the terminal control unit will end its 1local v/
calculation of Flow Setpoint and once again.use-the_

information received from the terminal system manager.



- 11 - Cains 1. A tenperature control.systemfor controfTing the TTow of
air into a plurality of tenperature zones of a building,

zone having at |least one air termnal to adjustably maint aﬁ“‘mmﬂrmm‘mm“l
volune of air flowinto the associated tenperature zone, compreisihg:®as *
syst em managenent neans generating an air flow setpoint schedule for the
pIuraFny of tenperature zones; and a termi’hal control neans for each
tenperature_z%ﬁﬁ%%é% receiving the generated air flow setpoint for varying
the air flowt an associated air termnal to the desired setpoint;
wherein said air flow setpoint for each zone is cal cul ated using the

following formula: fl OV‘AS@EﬂEeQEturEeEB]qt%T gsl%em TSP 61 Behgoi nt -

Zone Space Tenperature (for heating), or Zone ace Tenperature -
Tenper at ure SethRihtoYref 2és Fﬁ*g")’ a‘[ elpFagity é’rfr [tampesa Ry rengreer PE t he
periodic runnlangomm&mqp tach eempbiratpireceshe dadring at heesstn 6heal | |

terms (P x R) fronlthe S of t £QCess o -t rese run .of
this process Niand term1na§< {:o uf;ﬁag’/l?’e?'?]m é’cléh(?s v(aiﬁléabge 1%%&1?} 1Pferr]
seconds); |f latODI¢Wi intSt )‘-het heﬁoblatQGOA:@KIpara@u)re arhef |-<0O then |

=0; comprising:

- a system management means generating an air flow
setpoint schedule for the plurality of temperature
zones; and

a terminal control means for each temperature zone
U for receiving the generated air flow setpoint for
varying the air flow through an associated air terminal
to the desired setpoint; -
wherein said air flow setpoint for each zone is
calculated using the following formula:
Flow Setpoint = G, x(K; x P + K; x I + Ky x D),
where:
P = Temperature Setpoint -~ Zone Space Temperature (for
heating), or Zone Space Temperature - Temperature
Setpoint (for cooling);
W K, = 8, in 1/°F (K, = 14.4 in 1/°C)

I =Y (P; Xx R) where R is the periodic running rate

j=0 to n ) ' '
of this process; and I is the sum of all I terms (P x R)
from the first run.of this process I, tolthe present run
of this prdcess I;

K; = .06, in 1/°F seconds (K; = 0.108 in 1/°C seconds) ;
If I >100/(K; x Gg), then I = 100/(K; x G.), and

If 1-<0, then I = 0;



-12- D = (P - Previous P)/R where Ris the pe runn| rate of this
process; Kd =1, in seconds/[err] (Kd = 1.8 ngﬁ I'H d Gt—
Tenperature Loop Gain Miltiplier, having a ran

tenperature control systemas clained in claiml, wherein if Sald ternlna
control neans fails to receive said generated air flow setpoint after 'é,.{

.predeternined period then said ternminal control means will generate.a™>>"

def aul {1} OB SC(BOLNPLOLUALYe) IR, Sbbelddl QUL AMASOC G4LY PhhniBET N2 (O

the default flow set nperature contr ystemas ¢ med in
claim2, wheakenofaFbigepPraressliow set point is cal cul ated using the
follomﬁng formul a: Default setpoint = X P. where P = deS|red t enperat ure

- Zone Spac erature aging), Zone npera ure - desired
t enper at ur € '{foPPtojonlﬁ‘@‘)"gn‘gﬁﬁnk & B> ﬁ&l/’[%r?ﬁ"%ﬁ W 2R 1/ err] 4. A
tenperature control system substantially as herei nbefore descri bed with

reference tg tlm&éﬁﬁ@fﬁ@@?énﬂogﬁaééﬂﬂsMultlpller, having a range ,
from 0.1 - 10.

2. ‘A temperature control system as claimed in
claim 1, wherein if said terminal control means fails to
receive said generated air flow setpoint after a
predete;ﬁined period then said terminal control means
will generate a default flow setpoint to vary the air

through an associated air terminal to the default flow et
setpoint.
3. A temperature control system as claimed in

claim 2, wherein said default flow setpoint is

calculated using the following formula:

Default setpoint = K, x P, where

= desired temperature - Zone Space Temperature (for

heating), or Zone Space Temperature - desired

temperature (for cooling), and o
o/

K, = 8, in 1/°F (K, = 14.4 in 1/°C) .

i 4. A temperature control system substantially as

hereinbefore described with reference to the
accompanying drawings.



