D 03| Motor-Electronics tek
o | types 222 & 223 mar

Control Systems

The tekmar® Moior-Electronic, when used In conjunciion with & three or four-way mixing vahe or Pump-Mixer-Block, precsaly
regulatas the temperature of the water baeing supplied 1o a hydronic radiant floor (HRF), convectorradiater, or fan-coll heating
systam. This ragulation is a function of the outdoor air temperature and, optionally, the indoor air temperatura. The Motor-Electronic
is designed to be easily attached to any of lekmar's mixing vahes or Pump-Mixer-Blocks. For additional energy savings and syslam
flexibility, Mator-Electronic type 223, which features a boiler control section, will resel the boller's temperature according to the
ouidoor air termperature. Type 223 wiII akso automatically shut down the boiler and pump whenever the ouldoor air tempaeralure rises
above TO°F (20°C). With the two preceading featuras ona can expact up to an additional 5% annual energy savings.

. e
type 222 includes: type 223 includes:
1. Mixing Valve Control (PID) 1. Mizing Valve & Boder Contral (PID & F)
2. Actuating Motor 2_ Actuating Mator ~' &
3. Supply Sengor 3. Supply Sensar
4, Outdoor Sensor 4. Boiler Sansor
5. Mounting hardwara 5. Duidoor Sensor
i, Mounting hardware
Typical Applications:
1) iype 222 2) type 223
Radiar Flcar Feackant Floor
S Owtdoor or Comeckon oo
sarmar (OsE)
Optional
Room Temp. LUnit

type 301
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Far more details on this applicallon see brochure TOD | For more details on this apphication see brochure T0O
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Technlcal Data:

Relative Humidity

<95%, non-condensing

Temperature Range

30-120°F (0-50°C)

Power Supply

21 - 28 Vac, 60 Hz, 6VA
Class 2 transformer

Weight

6.7 Ibs (3 kg)

Mechanical Installation:

Tha Motor-Electronic is easily aftached to any of the lekmar®

mixing valves or Pump-Mixer-Blocks.

A. Install the threaded nipples into the mixing valve or mixing

vahme porion of the Pump-Mixer-Block.

B, Posilion the Mator-Electronic on the mixing valva, Thraad tha

maunting bolts onto the nipples and tighten.

. Align the center of the Mator-Electranic with the center of the
mixing valve, fitting the coupling into the mixing valve's handla.
Tighten the adjustment nuts.

Electrical Installation:

The tekmar® Motor-Elecinonic terminates the wires in a plug-in socket; no wires are directly connected to the contrel. This phug-in
system simplifies installation and troubleshooting procedures. Terminals N & L (15 & 16) of the sockel must be connectad to the
secondary side of a 24 Vac dass 2 transformer. The total load of the control and motor i approimately 6 WA,
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Installation of the Temperature Sensors:

MNote; Each sensor is connected to the socket using & two conductor cable
(@g, 2 x 18 AWGE), The overall length of sach cable can be up o 1700 #.
{500m) but the sensor cable should not be run parallel to any power line or
lelephone cables.

1, Supply Sansor
Uga the provided strap 1o fasten the supply sensor io the pipe
approsimataly 20 in, (50 em) bayond the output from the mixing vahoae, In
ordar to oblain exact temperalure measurements, the brass sansor
surface must ba in tight contact with the pipe. This sensor's 2-condudcior
cable is connected in the faciory to tarminals 2 & 5 of the contral’s sockat.

2. Boller Sensor
Usa the pravided strap to fasten the boller sensor o the (hot) boller supply
pipe approximately 20 in. (53 cm) beyond the output where the pipe axits
the boiler. In order fo obiain exact temparature measuremanis, the brass
sonsor suface must ba in tight contact with the pipe. This senzor's 2-
conductor cable is connected in the factory o terminals 3 & 5 of the
conirols socket.

3, Outdoor Sensor

Tha outdoor sensor should be mounted on the side of the building whara
tha main, occupied rooms era. R should not be mounted immediataly
above a window or ventilation opaning, Wih two screws, attach the black
base of the sensor to the wall The hole for the cable sniry must
face downward a0 that molsture can drain out of the sensor. Connect &
Iwe conductar cable, from the outdoor sensor tarminals 1o ferminals 1 & 5
of tha controls socket.

4. Room Temperature Lini

The room temperature unit [(RTU) is an optienal plecs of equipment for the
Motor-Electronic. The ATU is normally installed on an interior wall of the
main living area of the building. Do not mount the RTU near a heat sourca
(e, & lireplacs, sunlight through a window, efc.) orin a drafly area | e.g.
near an extarior door or a window),

Using a screwdriver, gently pry the adjusting dial off the front of the RTLU,
The brown cover can now be removed from the black case. Fasten this
base o the wall using two screws. Connect a bwo conductor cable fo the
RATU's terminal block. Replace the brown cover on the ATU and carafully
push the adjusting dial back onto the shaft. Set the RTU 1o 88°F (207°0C).
Than, at ihe Motor-Electronke, remove the 15,000 ohm resistor from
terminals 7 & B and connect the two conductor cable from the ATU to
terminals 7 & B of the Molor-Elecironle,

Operation of the Room Temperaiure Unh

Tha RTU is not & thermostat, Ahough it provides a remole adjustment for
the wser, the ATW iz primarly a secondary source of temperature
infarmatian for the Motor-Electronic. Whenever solar radiation, a fireplacs,
or any other heat source causes the room lemperature to increase, the
ATU causes the Molor-Electronic to immediately decrease the amount of
heat supplied by the heating system. Tha ATU also enables the Matar-
Electronic to cverdrive the heating system for a shor interval during heat-
up from setback to normal room temparalure. This action reducas the time
required to resiore normal room temperature. f aven faster response is
desirad, install a jumpar from terminals 4 to 7. This will cause hot, unmixed
boilar water to entar the haat distribution syatem for a shon time whan
gaing from setback into normal mode. Install this jumper only If the
syslem can tolerate hot, unmixed boller water.
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Adjustments £

On the back of the Controd:

type 222 rear adjusimanis fype 223 rear adjustments

)
f e - 130 5]
1. Minimum Boller Temperature e S O I JEE O c-m;
The minimum boiler temperatura adjusiment will prevent the oparating . il 2 F
boiler water temperature from dropping below the setting of this Feneed shie] c3-1" st g Q
adjustmant and thus protect the boiler from a condensation problam. The ® = . /
range of adjustment is 70°F (20°C) to 140°F (B0°C). This is only valid if the
outdoor air temperature is below 70°F (20°C). K the outdoor air i o & P
temperature is above 70°F (20°C), warm weather shut down occurs and R b . O Sy
the boller & pump relays are off. The minimum boiler adjustment should be -
sat 1o the boiler manufaciurer's specification for the minimum allowable | :
operating temparature of the boiler, 2 T
1 wiﬁ?‘d"ﬂ Iﬂﬂg
Lot
2. Heating Curve Starting Temperature Biating et M -
The heating curve staring lemperalure adjustment sets the temperature L?Jé"iml_ b e " = £
of tha water entering the haating system when the outdoor temperature is = - i
70°F (20°C). W the comect heating curve starting point is unknown, it is L1
better to begin at the 70°F (20°C) end and work towards the 85°F (30°C) e 2. O D . PO
and. Rafer to table 2 on page 5 for suggested setings, Curionr inmpariume
3., Setback Limit
Thie sathack limit adjustment seis the minimum owidoor tempserature at 'E"'w':"

which the healing system seiback will still ocour, B the outdoor
temperature drops balow the satting of this adjustment, then satback wil
not occur. The range of this adjustiment is 30°F (0°C) to -20°F (-30°C).
Ganarally, the setback limil setting should be the same as the outdoor
dasign temperatura.

Suoply weten lamig.

4. Mautral Zone

The neutral zone is a measure of how much the actual supply water
temperature may deviate from the desired tamperature before the mixing
valve is adjusted or the boiler tumed on or off. The neutral zone of the
baller portion of the control ks fived at £5°F (£3°C) while that of the mixing
valva portion |s adjustabla from +2°F (11%C) 1o £10°F (£5°C). In the event
of unsteady mixing valve behavior, increase the neutral zone. Reder 1o
tabla 2 on page 5 lor suggested setiings.

Supphy wabe? 1T
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’ On the fromt of the Control:

tekmar -

Miking vilvwe Cantrol

type 222 front adjustments

Haating Curvas

The heating curve is the ratio of increase in supply water
lamparature to a comesponding decrease in the outdoor
ambien! temperatura. Tha cormed adjusiment of the mixing
valve and boiler heating curves is defined by the following
formula:

dasign supply temp, - room temparabura
room temp. - design ouldoor lemperature

Healing curve =

Example
Thiz example will demonstrale how io calculate the heating
curda values lor both the mixing valve and boiler portions of tha
contral. The mixing valve hesting curves are identical for bath
v type 222 & 223 while the boiler heating curve iz unigue to
type 223 only.

For the mixing valve
+ Dasign outdoor temp, = -20°F (-30°C)

« Daslgn room temp. = TO°F [20°C)
* Dasign supply temp. = 124°F (50°C)

50°C-20"C

Mixing valve &
2050 = (=307 )

heating curva

124°F-T70"F
70°F - {-20°F)

For the boiler portion of the eontral

« Design cutdoor tamp, = -20°F (-30°0C)
= Dasign room lemp. = TO°F (20°C)
+ Design supply temp, = 160°F [70°C)

70°C-20°C

Bailar circuit 160°F-T0°F >
20°C-{-30°C)

heating curve ~ 70°F-(-20°F)

Thus the mixing valve heating curve is s&t 1o 0.6 and the bailer
heating curve s set o0 1.0. Please perform the "Testing"
procedure on page T before plugging in the control.

tekmar *

Mizing walve &
Haler Conirod

210 (100)
185 (&0}
175 (80}
160 (70 g
4 |: I E
ol
&
E
140 (BD) =
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120 (50) ;.f,
a
=
{45
105 (40)
&5 (30)
70 (20)
F(°C)
% J0 80 30 10 =10 =30
("CH20) (10 (O) (-10) (-25) (-35)
Outdoor temparatune
Table 2 Some typlcal ssttings
Heating Meutral Heating Curve|  Heating
Syslam Fong Starting Temp, Curve
Radiant floor | £2°F{+1°C) TORF[20°C) Q.7
Convectors T2*F{E1°C) TEF[24°C) 15
Fan coi +3°F[£1.5°C) | BO°F(2TC) 1.5




Adjustments for the User:

1.

N I Operation

The<F knob shifis the heating curve during normal eparation, Shifting
the heating curve causes the average room temperature 1o be
increased or decrsased. The "II° seffing corresponds fo the "as
dasignad® condition. Adjusting the knob towards “+" or *-° changes the
walar tamparature by approximataly 4°F (2°C) par division.

Setback Operation

The '} knob shits the heating curve during sethack operation. In the
setting ‘Il the water temperature is 20°F {10°C) cooler than during
normal (3F) operation. Adjusting the knob towards “4' increases the
water temperature by 4°F (2°C) per division., Adjusting the knob
towards =* lowars the water temperature by 5° F (3°C) per division.

. Mode Salection

Tasting/Sarvicing modes

Off Off. The mixing valve stays where it is, regardiess ol what
(or F) happens in the system. The timer continues 1o oparate so the
cormed time is mantained.

C  The mixing valve rotates towards its closed position.

0  The mixing vahie rotates lowards s open position.

(9 Thie contrel awitches betweasn narmal t-ﬁ-:l and satback | ]-}
operation according to the timer program. A blue lug
bagins a satback period and a red lug ands .

4t The contral ignoras the timer program and leaves the heating
system at the normal {XF ) temperature. This setling s used
when no temperature Setback is desired during a special
occasion (eg. a party).

) The control ignores the timer program and leaves the heating
system at the setback ( ) ) temparature. We recommend you
usa this sefting when the building is nol accupied (eg. during

halidays).

4. Programming of the timer

T-day Program

The timer Is supplied from tha factory with a 24-hour dial which can ba
changed to a T-day dial by tha following procedure:

Sat the time to 24.00 hours (12 midnight)

Take the timer ring oul of #s recess. (1)

Turn the screw (2) clockwise until the numbaer ‘7" appears in the
window (3.

Tum the timer ring over and insed it such that the coresponding
waek-day ( | = Sunday, || = Monday. . .} is adjacent 1o the windaw
(3.

5. Set the timer 1o the correct time and program the setback periods.

o=

=

B - position mode switch




Setting the timer 1o the correct time
Turn the large hand clockwise uniil the correct time on the ring

ig pointed to by the swilch in the upper left hand cormar. The clock hers is set to

9:00 a.m. ez indicated by
the timer ring, not 21.00
haurs (9 pom.).

Programming the setback periods
The beginning of a setback period is sat by a blua lug. A red
lug ends tha setback period.

Testing and Troubleshooting

Testing: W any of the following tests fall, check that the Insulation on the wires I8 not
preventing propar connaction to the terminals.

Step1 Test the sensors Lising an chmmatar, measure the resistance between lerminals 1 & 5, 2 & 5, and (il connectad) 3
& 5. The table below lists the axpected resislance values al various sensor temperatures. The
resigtance botwean ground (the pipes) and any fterminals 1 1o 8 should be greater than
1,000,000 ohms, Mo vollage should be present between any of these terminals and ground,

Sensor temperature Resistance Sensor temparature Resistance Sensor temperature Resistance

*+ °C ohms °F " ohmsa F b ohms

-50 -45 50000 | so 10 3,700 150 85 500

-30 -35 33,000 -, R g 1 2,400 170 76 360

10 -23 17,000 80 32 1,500 190 88 250

10 | a2z | 1po0 110 a3 1,000 210 00 .| e |

a0 0 5,600 130 o4 720 230 110 140
Step 2 Tast tha ATU Uzing an ahmmetern, measure the resistance betwasn tarminal 7 and terminal 8. Tha resistancs

should be bebwaeen 10,000 and 20,000 ochms when the adjusting dial of the Room Temperatura
Unit {(RTL) is sat a1 B8°F [20°C).

Step 3  Test the power Turn on power to the transformer. Using an AC voltmeter, measure the voltage batween
supply terminaks 15 & 16 and 14 & 16. The wohlage should be betwean 22 and 28 volt AC,

Step 4  Test the Actuating Bridge terminal 12 to terminal 14, The Actuating Motor should opan the mbxing valve. Close the
Motar vahe by bridging terminal 13 1o 14. ¥ the moter does nol operate in either direction, then check
that powar s supplied to terminals 14 and 18 and thal the wires from ferminals 12, 13 and 16 12
the motor are connected. If the motor still does not operate, then it must be replaced.
Nota: The Actuating Motor requires 3.5 minutes to rotate the mixing vahe from closed to open.

Step 5 Test the bofler It the Motor-Electronic is type 223, than the conirol also operates the boiller. A wire bridge from
terminal 11 to terminal 14 should turn the boller on; | i1 doesn then the boiler i incormecly wired
to the contral.

Step &  Tesl the control Plug the conirod info the socket. Switch the mode selector to position O; the "open® light should

coma on and the Actuating Moior should tum the mixing valve towards the open posiion.
Similarly, when the mode selector is switched to € the mizing valhe should tum towards the
closed position. Switch the mode selector 1o {5 and the control should bring the heating system
up to the reguired oparating temparatura. f the control
does not perform as stated, then it should be sent fo
tokrmar for rapalr,

Manual Operation The mixing valve can ba manually
operated once the Actuating Motor is disengaged. To
disengage the cylindrical coupling of the actuating motor
from thae handle of the mixing valve, pull the coupling
towards the Actuating Mofor and turn the mixing vahe
handla. Turn the handle towards "07 to close tha mixing
valve and towards "3 to open if. For type 223, bridge
terminals 11 1o 14 fo operate the boilar by &5 aguasiat).

7




Troubleshooting:
Tha bullding Is too warm 1.

Perform the following checks untll the problem s sohved.

Check that the dial on the contral and the adjustment dial on the Room Temperaiure Unit

are sot at thair normal settings, i.e. center scale ("II7) and 88°F [20°C) respactivaly.

2, Check that the timer shows the correct time of day (and day of week if in the 7-day moda). Is the
timer programmed for the present building usaage? Is the mode switch in thd @ position?

3. Check that the temparalura sensars are all properly installed. (See paga 3.).

4, | the builkding is too warm during the night then the setback limit adjustment may have 1o be
decraased. Gengrally this adjustment i set to the design ouldoor temperature.

5. If a condensing typa of boilar iz used, the minimum boiler temperature adjustment (type 223
only} coukd ba set too high, It should be set at 7T0°F (20°C) for a condensing type of bailer.

6. I it is warm outside then unplug tha control and turn the heating curve starting temparature
down 5°F (3°C). ¥ it is cold outside then disconnect tha ATU, replace tha 15kl resistor, and
adjust the heating curve 10% every 2 hours until the desired room temperature is maintainad
during normal (daytime] operation. Re-install the RTL,

7. Gothrough the six steps of the precesding test procedure on page 7.

Chack thal tha dial on the control and the adjustmant dial on the Room Temparatura Linit
are sat at their normal setlings, |8, cenler scale and BB°F (20°C) raspactivaly,

2. Check that the timar shows the carmect time of day (and day of week if in tha 7-day moda). |a tha
timer programmed for the prasent building useage? la the mode switch in tha)  position?

Tha bullding |s too cool 1.

3. |5 the pump oparating?

4, Check that the temparature sensors are all properly installed. (See page 3.}

5. Ghack the position of the mixing valve; if it is fully apen then the boiler is not hot ancugh; tha
boiler's heating curve may ba sat too low, andfor the boiler's aguastat may be set foo low,

6. K the builkding is too cool during the night then the setback limit adjustmant may have lo be
increased. Generally this adjustmaent ks set to the design ouldoor temparature.

7. I it iz warm outside then unplug ha contred and turn the heating curve starting temperature up

§°F (3°C). If it iz cold outside then disconnect the RTU, replace the 15k rasistor, and adjust tha
heating curve 10% every 2 hours until the desired room temparature is maintained during normal .
{daytime) operation. Re-install the ATU.

8. Go through the si steps of the preceeding test procedure on page 7.

The timer doesn't operate 1. Does O and C {open & closs) on the mode switch work? (ie. is tha contral's power supply 7).
2. i tha electronic control is operating tha mixing valve correctly, then only the timer needs to be
repaired, Turn the two fastening screws 1/4 turn counter-clockwise and carafully pull the timer
out of tha alectronic control. Unplug the connector. When installing the timer, ansure that the
red dot on the connactor aligns with the red dot on the timar. Tum the fastening scraws CW.

Limited Warranty :

fakemar Conirgl Systems [ehmar®) waranis o he odginal purchaser, cach
splmar product againal defiects in workmarship and maledals, when Me product &
nsialed by a qualified person and used in complianoe with teemars Fericicns
This waranty covers the coal of paris and laoor provided by wehivar B e
deters In matardal andior workmanship, Bl does nol cover parts or labor o
TeiR, Warsport or reinstall the delective product, imkmar will nat be fable lar &y
dumage other tham rapair or replacement of the delecive pan of pams and such
repair or replaceenent shal b desmod 1o be the sole remedy from ekmar. This
wananty skall Aol apply o Any defects caused or repain redguined A5 @ resul of
unreasonalle o rMegligent use, nagiect, aoddenl, improped Inslaladon, or
unautheized repakr or aberations.

In case of celesn, maluncion or lalure ©o conlorm 1o warraRly, ekmar Corirol
Systems wil, for 24 morts from the dais of invoioe or for 12 menths fam the dain
of installation of the product, whichewer ooours 1irst, repar or axchange, Al lEKMmars

oplion, e delective product. The warranty @ not in eflect untl fo waranty  card
has been Flled aul and retumed 10 lnkmar Canlrel Syeems. Ary aepress o implied
wamanty which the purchasar may hawe, including merthanibilty and firess fora
particular purpose, shall not axend beyord 24 montha fom He date of invoice or
12 months from the dabe of inastallaion, whicheser ooours first.

‘Warranty Procadur

The iramler of other qualifed service person musi, Af e owne's expenss,
dularmire which comporert has failed. | an acaling moior, eecranic coniral,
mizing vale, pUMmp, sensor, or other lekmar companant requres repain, anly Fl
oompanenl, 1agether with the peoof of purchais of e ekmar eguipmert must ba
reaurned to the anginal purchaser, in order lar Iekmar (o process any saranty
daim, e lype rumber and fabrcation rumber of he product and your rame &0
address must be included wit the defecive compomel Of product.

bekmar Control Systoms Lid, Canada
tekmar Conirol Systams Inc., USA

Oifica:; #7 - 740 Waddington Drive
Vamen, B.C, CAMNADA VT ATE

Tel- (604) 545-T740 Fax.: (G04]) 545-0650

tekmar Angewancta Elekironik GmbH
Dockersirabo 4

[-4300 Essen 16, WEST GERMANY
Ted: (G201) 40841 Fa.; (3201) 45938

In Marth Amarlca:

in Europa:

Al spaciications are subject o change without Nolics.
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