! ®
D 30 | Boiler Reset & 3-Zone Control tek
a/88 type 224 mar

Control Systems

Tha tekmar® Boiler Reset & 3-Zone Conlrol fype 224 conlrols the alr temperature in up to three zones and simullaneously resets the
oparaling temperature of the boiler as afunciion of the outdoor temperature. The contral includes three Room Temperature Units (RTU )
type 304, one per 2ons, each operating as a two stage thermostat. The first stage tums on a pump oropens a zons vahe and the second
stage allows the boiler to operate. The RTU will add heat to its zone whenever the zone air termperature approaches within 0.5°F (0.3°C)
of the ATU setting, and will stop adding heal once the air temperature has risen 2°F (1°C} above the RTU selting. The boiler watar
temparature will be reset depanding on the auldoor termperature and the zone with the highest heat demand. In this zone the boiler turns
on whan the air lemperature drops 1.5°F [0.B°C) below its ATY sefting. The boiler turng off when either the calculated boiler supply
temparatura i reached, the minimum boiler supply temperature is reached, or the air temperature of the zone with the highest demand
approaches within 0.5°F (0.3°C) of the ATY seiting. The control has adjustmants for the heating curve, differential, minimum boiler
temperature, and night setback temperature (one for all thres zones). An external timer can be connacted to the contral to switch babwaen
narmal and satback modes,
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Boilar

type ¥4 includes:

1, Electronic Contral 2. Plug-in Socket 3. Baoiler sensor (type 318) and sirap 4. Ouidoor sensar (type 315)

5. 3 x Room Temperalure Unis (Iypse 304)

Fealures:
Type 224 L.
Mumber of individually adjustable heating zones 3

| Heating Curve (adjustable) 0.2 10 2.2 imarl. . |
Ditferantial {adjustable) T ENON +1°F 10 £ 11°F (£ .5°C 1o  6.0°C)
Minimum Bailer Operating Temparature [adjustable) TO°F to 160°F [20°C 1o TO°C)
Might satback temperature (adjustabla) i i, 0°F to 20°F (0°C 1o 11°C)
Warm Waather Shut Dawn for the baoiler |1 when all three zones are satisfied
Warm Weather Shut Down far the zone pumpsivalves when all three zones are salisfied
Maximum wire length 10 the supply sensor intii sl 1700 fi (500 m) 18 AWG wira
Maximum wire length 1o the ouldoor sensor 17001 (500 m) 18 AWGS wire
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Mechanical:
The eantrols socket can be mounted cn a reil system or attached to a flat surface.

Electrical:

Tha tekmar control terminates the wires in a plug-in socked; no wires are directly connected fothe control, This plug-in system simplifies
installation and troubleshooting procedures. Terminals N & L (1 & 2) of the socket must be connected 1o the secondary side of a 24
Vac class 2 transformer. The total load of the contral is approximataly 3 VA,

3 r= _I_T_ ....... : 5. 7one Control é Technical Data
| A i type 224 : Dimensions 4-1/4" x 2-7/8" x 2-1/2°
v vl | Y@ : (108 x 73 x 64 mm)
L) I : .| Gross Waight 1.8 lbs (0.8 kg)

3 H':]Hlﬁ Eﬁlﬁﬂ Fowear Supply 24 Vac + 309%, 60 Hz,
24Vac S ava, Class 2 Transformer
ED Hz Ralay Capacity 2 A Ohmic SPST
Zonevalve or Pump 3 O Ambient Operating | 30 - 120°F (0 - 50°C)

Conditions =85% RH Mon-condensing

Zonevalve or Pump 2 O 3 Outdoor
SENE0T

Zonevahve or Pumg 1 O
OR 2.2 kil (zee text)

Common O RTU 3

In=tallation of the Sensors:

Hote: The sensors are connected to the socket using a 2-conducior cable (eg. 2 x 18 AWG). The
ovaral length of the cable can be 17001, (500 m) but the cable must not be run parallel to any powar
line or telaphona cables.

1. Boiler Sensor type 318
Usa the provided strap io lasten the boiler sensor 1o the bailer supply pipe. Aternatively, type
318 can ba insered in an optional brass well (type 319}, or any weall with a minimum inside
diamater of 732" (5.5 mm) and a depth of 1-816" [40mm). Do not submerse the sensar itsalf
inta a iguid, Connect this sensors wo conducior cable to terminals 13 & 15 of the sockal.

2. Dutdoor Sansor type 315
The ouldoor sansor should be mounted on the side of the building wheare the main, occupisd
roorms ara, It should not be mounted immaediately above a window or ventilation opening. With
two round or pan head screws, attach the black base of the sensor to the wall, The holes for
the cable antry must iace downward for propar moisture drainage. Connect a two conduchar
cable from the ovidoor sensor tarminals to terminals 13 & 16 of the confrol's socket.

3. Room Temperature Units type 304

Tha 3-zoma conirel will oparate the hesting zone's pump or open'cdose zona vahe whanever
heatis required in that zone, The Room Tempearature Unit (RTU) provides the necessary infor-
mation o the contred as to the status of a particular 2one, Tharelone, the RTU must be installed
in the area of the heating zona ihat is the most representative in terms of average zana air
temparaiure,

Uising a screwdriver, genily pry the adjusting dial off the front of the RTU, The baige cover can
now be removed from the black base. Fasten this base to the wall using two screws. Canned
a two conductor cable to the RTUs terminal block (Cs-AT). Replace the beige cover and dial,
Sedthe ATU 1o 68°F (20°C), Al the control's socket, remove tha 2.2 ki) resisior(s) and connect
the two conductor cable ioterminals 9 & 12, 108 12, 0r 11 & 12 depending on the Zona numbar,
i 8 zone is not used, its 2.2 kil resistor musi remain in placa.
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I Adjustments

B R S v

1. Differential (DIfF1) H‘:[f::]
The differential adjustmant sats how much the actual supply watertemparature may _ |
diviata from the desired tamparature belora the bailar is turned an araff, To prevent = L‘;"‘; 100 [00h
short operating cycles of the boiler, the differential should be sel ai least as lange . 170 80} 2
the following formula indicates, ]
LA yeg w5 ®
=
Example : Pillvre / 13 [55) E
Biwhr 90,000 Btuhr // ey >
Ditarentlal » +———— Egi + ———— = 1+10°F ] 110 (45 E‘_
US GPM x 1000 9 LS GPM x 1000 -',l/ | =
// Tum_ e
oM
T o f;:l a0 1|=r 1] -me
Differartial = +—Loas Eg: + e g == I T R I AT = W=
litrashr x 2,32 2000 Whr x 2.32 Outdoor temperature
FCh
2. Minimum Boller Operating Temperature (Min.) o i
This adjustment should be set to the boiler manufacturer's specification for the [ Min. 190 (90)
minimum allowable aparating lemperature of the bollers 1o prevent problams from o
condensation of the exhaust gases, For condansing bollers this adjustment may be P B .E
sat ta T0°F (20°C). The range of adjustment is 70°F (20°C) to 160°F (70°C). Mirimum boller / % !
[~ tlemperatre is " e g
130°F (S5°C). A E
13055 2
3. Heating Curve {..a.: L =
Tha healing cunve iz the ratio of increase in supply water temperature to a one o 3 1@ 5 E
degres decraasa in the outdoor amblent temperature, The correct adjusiment of the B - (73]
heating curve is defined by the following formula: ,.r"‘ )
0 420)
i) 50 = 10 18 *F
dasign supply temp. - room & ralura (e o (1 35 PG
Heating curve = s 1 - Outd il
rearn lemp. - dasign outdoor temperature oor Wmparature g

T L4 210 {1000

22 /18
Exampla .1 ;/ 10 )
+ Design ouidoor temparalure = -20°F (-30°C) = 14"/ 170 4Aa)
« Design room lemperature = 70°F (20°C) s /

= Dwsign supply termperature = 160%F (70%C) —— "" | 150 B5)
ek
Ll 130 88)
180°F - TO°F 70 =G - 20°C

us:i..nnpg_,
Heating curve = ——— =1.0 OR —

e =
70°F - (-20°F) 20°C - (-30°C) T | i)

— el
: 0 {20)

m 50 w il -1rﬂ &
4, Timer imput (T1) (1 1 TR | T 1 - b |
Thatarminal Ti {14}, whan shonad to Cs (13), forces the control into a satback moda Outdoor temperature
and anablas tha contral's } dial. Whean this occurs the conirol will setback alf three
zones the same amount. The range of seiback adjustment is 2°F (1°C) to 22°F
(12°C). When the moon dial is in the centre {]|) position, the air temperature in all
9 thres zones will be setback 12°F (8°C) below sach ATU setting.

NI

Supply temperature

5 Warm Weather Shut Down
The boiler will be turned off when all zones are warm enough. Seiback dial
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Step 1

Test the sensors

Step 2
Tast tha ATU's

Step 3
Test the Power Supply

Do nat plug the centrol in the socket until the fnlbwhg tesis have bean performed. If any of the
following tesis fail, check the wiring to and from the socket.

Using an chmmater, measure the resistance batween terminals 13 & 15 and 13 816. The table below lists
the expected resislance values at various sensor temperatures. The rasistance betwean ground (the
plipas), and any of tarminals 8 to 16 should ba greates than 1,000,000 chms. Mo voltage should ba prasant
batwean any of these tarminals and ground.

Sat tha installad RTU"s to 88°F (20°C). Using an ohmmatar, measure the resistance batweaen larminals
9&12,10& 12, and 11 & 12 . The table balow lisis the expected resistance values versus temperature,

Turn on power 1o tha transtarmar. Using an AC voltmeter, measure the vollags batwaan tarminals 1 & 2.
The voltage should ba batwean 16 and 28 volts AC.

Plug tha control inta the socket. Tha powaer light should ba on. The boilar's aquastat should be saf to the

Tast zona #1 by disconnecting the wire from terminal 11 (Z21). This should cause the pumpdvalve of zcne
1 1ooparate and tha bailar to fire. Reconnect the wire. Once the boiler turns off it will stay off for five minutes

Step 4
Teast the control highest operating tempsrature reguired by the system.
Step §
Test functionality
evan if other zones request heat. The other zones can be similarly tested.
Manual Operation

Tha boiler and pumpsivalves can ba manually operated once the control is removed from its socket. To
turn on the pumpatalves short tarminals 8 1o 5 for 2one #1, 6 to 4 for zone #2, and & to 3 for zone #3, To
turn on the bailer et the baller aguastat to the required supply lempaerature, and shor terminal 7 1o B.

Sansor lamparatura Resistance Sensor temperaluna Resistance Sensor temparalura Resistance
0 O R - a ~ T a el P - Q

[ "D -45 58,000 50 10 3,700 180~ [l cuas 500
-30 35 33,000 70 20 2,400 170 7B 380
-10 23 17,000 | S0 a2 1,500 190 A8 250
10 12 10,000 110 43 1,000 210 100 180
30 o 5,600 130 54 T20 230 110 140

~ Limited Warranty

mﬂuﬁdﬁymnuﬁ:mﬂ“nhhmnﬁwrﬁw!mmm
product aghirel defects i workmanship and materials when the prodact is
ratalied by & qualiiesd parson and used in complianos with besmar’s. insructons.
This waranty covers the o081 of parts and labor prosided Dy foEmar o corec
delacsa in mamdals andar workmanship, buf doss nol cover parts o Dy
remove, Irardpon oF minstall the delecive product. fakmar will nal be liable ko any
damage ather than rega or ol e dedecive par of parns and swch
répair or raplacemant shall be deemed 1o be the sole remedy Tnm leEmar, This
warranty shall nal apply 0 any dalecis cAused o epairs requined as a resull of
unreasonable o fﬂqh‘l‘l Ui, Mg, AoHdent improper ns@llabon, or
unauthorzed repair or alieratons.

In case of defect, malfunciion o telure 6 conicrm ﬁ“w.ﬁmmm
Systoms wil, for 2& months from e dals of irveics of kor 12 maniha fiom the dane
of installalion of ™a product, whichever ocours finst, repair or axchangs Al EKMars

option, the defective producl. The warranly is rel in efiect undl the warmangy med
has bean Aled oul and refumsd 10 mkmar Control Sysiems. Any axprees or impled
warrar®y which Tia plschaser may hawa, including marchantibility and Firess lor a
paricular purpoas, #hall rol exiend bayond 24 months from the dabe of invoice or
1% morhis from e daie ol installation, whichever ceedn liml
Wammany Prooadurs

Tha insiller or ofher qualied senics paredn Mzl &1 e DWND‘s Suponse,
daterming which componant has aled. ¥ an aclualing molor, secronic coninl,
mizing valve, PUMp, BBREor, OF SiNGr ekmar componen| requines repair, anly Tl
comporent, ingether with the proal of punchess of e eamar equipment must be
relumed 10 the onginal purchaser wha in Lrn refuras Te CEmEDRent o Wwarar, in
prder for WarmEs I profsaR ANY WArRny daim, the type number and labrication
numbser ol the produc and your name and address mus! be nduded wit the
dalective componant of produd.

I Marth Amarice: takmar Conlrol Syssems, Lid.,, Canada
wekmar Cortnal Systems, Inc., LISA
Crillca; 47 - 740 VWaddington Drive
Wamon, B.C, CANADA VT 8TE

Tol- (604) BA5-T748 Fux : (604) S45-0850

takmar Angesandle Elekironik GmioH
Dnickersirabe 4

D-4200 Essen 16, WEST GERMANY
Ted: (O200) 49841 Faa: (G201} 45835

In Europis:

AN specilicanons ane Subjoct 10 ohanps wrhoul Nobics.
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