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Control Systems

. Tha tekmar® Twao-Slage Boiler Control type 220 regulatas the supply waler temperature of two boilers as a function of the outdoor
{and optionally indoor) air temperatures. The control initially regulatas the supply water temperature by varying the duty cycls (on
time varsus off tima) of the first boiler. Whan the first boiler is operating continually, but the supply water temperatura is not hot
enaugh, then the control will fire the sacond boiler. There s a fiked 4°F (2°C) differential and an optional 5 minute delay betwasn
stages 1o ansura that tha first boilar is operating continually beore the second beiler will be fired, The other featuras and applications
of this control will ba described in the following pages.,

Back of the control showing the differaniial
and minimum bailar temperature adjustmeanta.

type 220 includes:
1. Electranic Contral 2. Plug-in socket 3. Sensor (type 311) and strap 4. Outdoor sensor (fypa 315)

Installation |
Mechanical:
. The contral's socket can be mownted on a DIN rail system or screwed to a flat surface.
Electrical:

The tekmar contrel tarminates the wires in a plug-in socket; no wires are directly connacted to the control. This plug-in system
simplifies installation and troublashoating procedures. Terminals N & L (1 & 2) of the socket must be connected to the secondary
side of & 24 Vac class 2 transformer. The tolal load of the control is approximately 2 VA,

L i Two-stage Boller

H H Control typa 220 Technlcal Data
\vm Dimensions 4-1/4° » 2-TE" x 2172
—r=3 (108 x 73 ¥ 64 mm)
T[Z2] 3] 4] 5 Waight 0.7 |bs (0.3 kg)
niL E1LE] Power Supply 24 Vac + 10%, 60 Hz,
2 VA, Class 2 Translormer
Ralay Capacity 4 A Ohmic SPST
Boiler 1 Ambient Operating | 30-120°F (0-50°C)
ad v Corditions <85% AH Mon-condarsing
o 2 i
ik E '-..;I' Note: The optional 5 minute delay betwean
Optional  Setback stages is enabled by installing a wire batween
ATL  Switch tarminals 13 & 14,
Installation of the Sensors:

Mole: The sensors are connectad to the socke! using a 2-conductor cable (eg. 2 x 18
AWG). The averall length of the cable can ba 1700 . {500m) but the cable must not ba run
paralial io any power line or telephone cables. | G

. 1. Boiler Sensar
Usa the provided strap 1o fasten the boiler sensor 1o the (hat) boiler supply pipe just
beyond the junction of the supply pipes from the boilers. In order to oblain exact
temperature measurements, the brass sensor surlace must be in tight contact with the
pipe. Connect this sensor's two wire cable to terminals 13 & 15 of the sockat. The Strap-on sensor
sirap-on sensor is not intended to be submerged In liquids. type 311
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2. Qutdoor sansor
The outdoor sensor should ba mounted on the side of the building whars the main,
occupied rooms are. It should not be mounted immadiately above a window or
vantilation opening. With two round or pan head screws, attach the black base of
the sensor to the wall. The hola for the cable entry must face downward
for proper mosture drainage. Connect a two conductor cable, from the ouidoar
sansor tarminals to terminals 13 & 16 of the control's socket.

3. When installing an RTU, remove the 15 k2 resisior,

Sensor temperature | Hesstancs Sensor temparature Resistancs Sensor lemperaturs Resistance
*F oG ohms = 50 ohms *F W ohms
50 -45 59,000 50 10 3,700 150 65 500
-30 3% S3,000 7o _q":‘ﬂ 2,400 170 i EEGI-_
10 23 | 17,000 T 1,500 180 53 250 |
10 -12 10,000 110 43 1,000 210 100 180
30 0 5,600 190 | 54 | . TR0 230 18| 140

1. Differantial
The differential adjustment sets how much the actual supply water temperatura
may deviate from the desired temperature before the boiler iz turned on or off, To
pravant short cycling of the boiler, the differential should be set slightly highar than
cna half the temperatura rise through the baiar,
Exampla sk B
Temparaiure Rise = k. e Ea: M =20"F
US GPM x 500 A USGPM x 500
The temperature rise is 20°F, so sel the dilferential to more than £10°F, T parnm—
Example e T F )
Temparatures Rige = ;ﬂ: By ———— . 9000 Watts mdC _ 10 (55
litras/hr x 1.16 2000 Ihrx 1.16 Hradles : .*""fuu il!vi-g
Tha temperature rize is 4°C, so set the differential io more than +2°C. :,"; = e ;
HF ()= = 20 {3
2. Minimum Bollar Oparating Temperature N E
Tha range of adjusimant is 70°F (20°C) to 160°F (70°C). This adjustmant should be i K w1l | | o0 cam
sat 1o the boiler manufacturer's specification for the minimum allowable operating i I '
tempearature of the bodlers 1o prevent problams from condensation of the exhaust r‘a [«33] ,?; :ﬂ 1.11||J1| |:1£.;
pgasas, For condensing bollers this adjustment should be set 1o TPF (2070). it Iemoenaion
2. Warm Weather Shut-Down R | Yo ies
The boilers are shut-down whanever the outdoor air temperature exceeds 68°F o 18 ~rag
(20°C), During selback this shut-down occurs at 40°F (5°C). 04 Y AT
D EF = =
4. Heatlmg Curve T 144 7 YT
The heating curve is the ratio of increase in supply waler tTemperalure 1o & one 1 r’j [ I
degree decrease in the cutdoor ambient temperature, The correct adjusimant of 1 / 1/!{(,'_'_____ o §
the healing curve i defined by the following formuka; ‘;:r # 1 AP E
? Ll A 4 18]
e I:IHI'Q‘::LJF'PH;:TP- b n::m t-:l'ﬂPElra::m I ﬁ.-"fl i ‘__T* L& IHI;
room temg. - design outdoor temperature —
Example |j.’/ /Ff‘r‘ 08 e
+ Design outdoar temperatura = -20°F{-30°C) [} T | Ge ol
« Design room temperature = 70°F (20°C) = 2
* Dasign supply temperature = 180°F{70*C) | ] -
160°F-70°F  70°C-20°C S W e g
(=S T R ST )

Heating curve = - =1,
7C°F-(-20°F)  20°C-{-30°C) B —
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5. Mormal and Selback Operation (Parallel shifis)
The -):T(-

knaob shifts the heating curve during normal operation and the J  knob
shifiz the healing curve during setback operation. Shifling the heating curve
changes the room temperature. The '||' settings correspond to the 'as designed’
condition, Sharting terminals 12 & 13 will cause the control fo be in the sathack
miode and will resull in a supply water termperature 20°F (10°C) lewer than normal
oparation. Adjusting the knobs toward '+ or '~ changes the supply water
temperature by approximataly 4°F (2°C) per division.

. Tirme Delay

The second stage can aither turn on as soon as the supply water temperature has
drocped 4°F [(2°C) balow the switch on point of baller 1, or & minutes after this droop
has cccured. To enable the time dalay, install a wire from terminal 13 to lerminal 14
of the sockat.
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Application #2: The Two-Stage Boiler Control as

a complete heating system control.

typa 220

Two-stage Bodler Conbrol
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|

OR

Hydraric Radiant
Floar (HAF) healing

control will cycle the second boiler {stage).

Function: The Two-Stage Boilar Control precisely regulates the supply water temperature from the boilar(s) as a function of the
outdoor {and optionally indoor) air temperatures. Tha control inftially regulatas the supply water temperature by cycling the first
bailer (or stage) on and off. When the first beiler (stage) is operating continually, but the supply water is not hot anough. then the

Limited Warranty{

(e

iekmar Conlral Sysems (ekmar®) waranis o the odginal puschasses, each
takmar product againg! delecis in werkmanship and masorials, when e produi i
instalied by & gualiiied peraon and used in complianoe with ekmar's irensons,
Tris warrariy covens the cosl of pams and labor provided by ekmar 1o cGeect
dafecis in manal andior workmarship, bul dohe rof cower pars or labor o
ramove, Tansoart or reinstall the delecive product. seionar will not be liable for ary
damass o Than repair or replacemenl ol e delective part or pars and such
rapar of replacemant shall be deemed o b e sok mmady from iekmar. This
warrarny shal net apply io any delects cused or repdire requined as A rasut of
wreakonable or neglgent use, neglect, accidenl, mpropsr instadation, ar
uraihorined sapair oF Alanalons.

In case of defect, malfunclion of faikire jo conform o warmnty, iekmar Conal
Sygiens will, tor 24 manths from the dabe ol imoics of for 12 months from the dabe
of ingialaton of e product, whicheve: cceurs first, repair o achange.at iskmar's

option, e defective praducl. Tre warmanty s nat in efiect unll the warany  cand
has bean filed cul and refumed 1 1ekmar Comind Systems. Any express of iTglied
warrarmy which the purchaser may haws, including marchantbiby and iness for a
particuiar purposa, shall nol exend beyond 24 months from e dale of imois o
12 s om tha date of instaliaton, whicheyver ooours firss.

Warranty Procedurs

The installer or aihar qualfied service person MUsl A7 e DWRerS AXpansa,
deserming which companant Pad failed, H an aciualing molor, Sectndic conmal,
mizing wahwe, pump, a8rand, o oiner lekmar component negquirgs e, orly that
component, iogedher with The prool ol purchese of e ickmar equipmenl musl b
rafurmed 3 Tha orginal purchaser. In andé far lEmar 1o pooRSS any waranly
cairn, tha Typs number and labricalion mambar of e product and your Rame and
acddreas el ba included with fie defective omaanant of produc.

In Marth America: takmar Conirol Systems, Lid., Canada
takmar Contral Systems, Inc, LISA
tlica: Sile 185, Compartmen 27, RR 86
vamoen, B.C, CANADA WVITEYS
Tel: (504) 545-T748  Tekan; O48-85384

Fax.: (604] B45-0550
tokmar Angewandia Elakironik GmbH & Ca. KG
Dibchsmsirabe 4
D-4300 Ezsan 18, WEST GERMANY

Tal: (0201) 49841  Telex: B5THERS

In Eurcps:

AV spacications are Subyect [0 changa wihaut nahce,

Primed 0 Canssa
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