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Control Systems

. The lakmar® Baller Contral typa 219 provides the basic regulation of the supply water temparature of a haating syslem as a function
of the cutdoor (and optlonally indoor) air temperatures. The control has adjustments for the heating curve, ‘sun’ dial (parallel shift of
the heating curve), ‘'moon’ dial (amount of setback), and differential (dilerence between the cut-in and cut-out temperalures). The
control does not have a timer, but a remote setback signal can be applied 1o set the supply water temperature down during parocs
when the building is unoccupied. A room tempaeratura unit (type 301) can be added 1o this control 1o compensate for internal heat
gains or lossas in the building due to solar radiation, many sccupants, a fireplace, eic.

Back of the control shawing tha
&8 achal sze difierential adjusimant.

type 218 includes:

1. Electronic Control 2. Plug-in socket 3. Sensor (type 311) and strap 4. Outdoor sensor (type 315}

Installation |
Mechanical:

.' Thi contral's sockat can ba mounted an a DIN rad system or screwed 1o a flat surface.
Electrical:

The lekmar controd terminates the wires in a plug-in socket; no wires are directly connected to the contred, This plug-in systam
simplifies installation and troubleshocting procedures. Terminals M & L {1 & 2) of the socket must be conneclsd 1o the sacondary
eida of a 24 Vac class 2 translarmar. The total load of the control is approximataly 2 VA

Boilar Confred -

i type 219 E Technical Data
# -
: Dimensions 4-1/4" x 2-7/8" % 21727
: (108 % 73 x 64 mm)
i 3[Aa]|EB][&] 7|8 ]a]w0 Waight 0.7 Ibs (0.3
N '-I ]E"l!"'l |QEE IF!T : Power Supply Ed‘u'acg:iﬂ':a}ﬁﬂl-lz.
- _ 2 VA, Class 2 Translormer
15 ki1 Relay Capacity 4 & Ohmilc SPET
b b Ambilent Oparating | 30-120°F(0-50°C)
ol M j | Conditions «95% AH Mon-condensing
EH’"""] ..... |
g
Cypdionat
Sotbads swilch

Installation of the Sensors:

Mote: Tha sensors are conneciad 1o the socket wsing a 2-conductor cable (eg. 2 x 18
AWG), The overall length of the cable can be 1700 ft. [S00m) but the cable must not ba run
parallel to any power line or telephane cables.

. 1. Boller Ssnsor |
Use the provided strap 1o fasten the boiler sensor to the (hot) boiler supply pipe
approximately 20 in. {50 cm) beyond whera the pipe exits the boiler. In order to cbtain
exact temperalure measurements, the brass sensor surface must ba in tlight contact
with the pipe. Connect this sensor's two wire cable 1o lerminals 12 & 15 of the socket. Strap-on sansor
The strap-on sensor is not intended to be submarged In liquids. typa 311
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2. Outdoor sensor
Tha outdoor sensor should be mounted on the side of the building whera tha main,
occupied rooms are. i should not be mounted immediately above a window or
vanlilation opening, With two round or pan head screws, attach the black base of
the sensor to the wall. The hele for the cable entry must face downward
for proper moisture drainage. Connect & two conductar cable, from the outdoor
sansor terminals to terminals 13 & 16 of the contrals sockat.

3. When installing the RTU, remove the 15 kI resisior.

Sensot temparatura Reamtance Sensor temperatura Resistance Sensor temperature Rosistancs
"F aC ohms F oC chma *F = ohms
50 -45 59,000 50 10 3,700 150 65 500
-30 .35 33,000 70 20 2,400 170 76 360
10 -23 17,000 90 3z 1,500 190 88 250
10 -12 10,000 110 43 1,000 210 100 180
a0 Q 5,600 130 54 720 230 110 140

justments
1. Differantial
The differential adjustment sets how much the actual supply water temperature
may daviale from the desired temperature before the boiler & lurned on or off. To g Ci | E
prevent short cycling of the boiler, the differantial should ba sat slightly higher than Cairvi ] B
ane hal the lemperature rise through the boilar. -~ H
Example Btwh = e g
Temperature Riss = ———— Eg: B Binte:_ =20°F ok
US GPMx 500 B USTGEPM = 500
Tl hmperalue
The temperalure rise is 20°F, so sel the differential to more than £10°F.
Example 91
g
TomperatureFise s — WS __ g, 9000 Wams .. w2 ~rap A
litragr x 1,16 2000 lhr x 1.16 s o 7 188 (0]
The temperature rise is 4°C, so set the differential to mare than +2°C. i Ii.-:'f 13
2. Heating Curve - A Lt e §
The heating curve is the ratio of increase in supply water temparalure fo a one 7 A =
degres decrease in the outdoor ambient lemperaiure, The correct adjustment of I‘,r"' s | e
tha heating curve is defined by the following farmula; 1 !
= 2152
#1 | =
S design supply temp. - room temparature ¥ 7 D= MHIE
roam temp. - design outdoor temperaiure ¥/ AW =
Example calculation - “'___'_Jg_a.:.---—- 1=
+ Design outdoor temperature = -20°F-30°C) = ; —_—
* Design room temparatura = 70°F (20°C) e
* Dasign supply lemperalure = 180°F[70°C) GRS 0B @ e
Ceidont erpers
Boller circut _ _180°F-70°F  70'C-20°C -10 o
heating curve  70¢°F.(-20°F)  20°C-(-30°C) =
3. Normal and Setback Operation (Parallel shifis) % % :
The 3% knob shifts the heating curva during normal operation and the 3 knob Ak A_* §
shifts the heating curve during setback operation. Shifting the heating curve o 3 ¥
changes the room temperature. The | seliings correspond to the ‘as designed’ E
condition. Shoring terminals 12 & 13 will cause the control 1o ba In the selback T+ E
mode and will result in a supply waler temperature 20°F (10°C) lower than narmal -
cparalion, Adjusting the knobs foward '+ or 'Y changes the supply water

temparature by approximately 4°F (2°C) per division. YR ———
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Application #1: Addition of tha Boiler Control to a Conventional Heating Systam

Boller Control
typa 219
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Function: During mild weaither the heating syslem operales like any other conventional system: A thermostal causes a
zone vahre to open, which causes the boiler to fire. Howesver, Instead of operating the boiler at 200°F (20°C), this syslem
will lat the boiler cycla on ils aquastat at 140°F (80°C) during mild weather, By keeping the boller's opaerating temperature as
low az possibla during mild weather a significant amount of enargy can be saved, (Tha ballar shouldnt be operated balow
130°F (55°C) because condensation of tha exhaust gases will cccur, shorening the expecied life of tha boiler and

chimney.) During cold weather the lakmar Baller Control will automatically take over operation of
aguasial and increase the boiler's operating temperature o provide what the heating system needs.

Wiring Diagram:
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Application #2: The Boiler Control as a complete heating system control
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Function: The Bailer Control pracisaly regulates the supply water temperature fram the boller as a function of the outdoor {and
optionally indoor) air temperatures. The conlrol regulates the supply water temparalure by cycling the boiler on and off. For
further infarmation on the theory of cperation, sea brochure To1,

! Limited Warranty

vy Comil Syamma eamar®] warrams o the original punchaser, each
|t prodiuct &ghinsl datecs in workmarship ard malenals, when the product i@
irstalied by a qualfed parson and used in complianos wilh leuman’s HEFUCTON.
This waranty covers the ol of pans and labor provided by behrer o e
gelects in maienal andior workmanship, Bl doaR Mol Dover pars or abor o
remove, iransport or reinstall $e dofecive product. takenar will nol ba fable for ary
damage aihar than repair or Lol the defeclive Bl of pas and such
fepair of raplacement shall be deemed 10 be the soks samedy rom imkmar. This
warranty akall rel apply in ary defocts coused or repairs requinsd &2 & reEsl of
unreasanable o negligent use, neglect, accidenl, Mpropsr inesalaton, oF
unauthorzed repdir of AllBralong,

in case of defect, malfunction o failune 19 conform o warmndy, iokmar Cantol
Syamams wil, for 24 months from the dabe ol irmsice or tor 12 months from the dabe
ol iramallasion of tha produdl, whichever oceurs firl, rpalr o sechange.at iskmar's

cpdon, the defecive producl The wamanty & mar in efiest untl the warmardy  card
haa baan filled out and retumed 19 Wekmar Connel Sysiems. Ay sapress or imalied
warranly which the purchaser may hawe, including marchantiiliy and finess for o
particdnr purpasa, shall not exsend beyord 24 months fom e date of invoice or
12 madie Fom e date of inslalaion, whichewir ooours Tren,

Wasranty Pracadura

Tha installer or other quaified serdice person must, at o owner's Eapenss,
ggteming which companont bas Talled. 1 & BeElng maoior, electonic conltol,
mixing wvahwe, pump, sensor, or other BRMAr CoMponent reguincs repair, only thal
COMporE, Rgashar wit fha proof of purchsse ol e iakmar equipmeni must be
returresd 15 e diginal purchaser. In onder for bemar 1D EAOCEES ANy warany
cair, e Typs numiser and tabricalion numise ol e produc ard your name and
accriss Al Be rcluded with o dofoctive corponenl B prosiue

lekmar Conbrod Systams, Lid, Canada
leknar Conbrod Systams, Inc., LESA
Offce: She 15, Companiment 27, AR &6
Veman, B.C. CANADA WIT BY5
Tel.: (B04) S45-T749  Talex: 048-85384

Fag.; [504) 5450650
takmar Anpewanidte Eledtronik GmbH & Co. KG
Diickersraia 4
D-4200 Egaen 16, WEST GERMANY
Tl (0201} 45341  Tolex: 8579035

I Morth America:

In Europs:

AV speclcalons are Fubyedl fo changs wiltaut nofics.

Prinmed in Canada
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