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D 03| Motor-Electronics tek
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Control Systems

The tekmar® Motor-Electronic, when used in conjunction with a three or four-way mixing valve or Pump-Mixer-Block, precsaly
regulates the temperature of the water being supplied 1o a hydronic radiant floor [HRF), convectorradiater, oF Tan-coll heating
systam, This regulation is a function of the outdoor ar temperature and, optionally, the indoar air temperatura. The Motor-Electronic
is dasigned to ba aasily attached to any of tekmar's mixing valves or Pump-Mixer-Blocks. For additional energy savings and systam
flenibility, Mator-Ebectronic type 223, which features a boiler control section, will resel the boller's temperature according to the
ouldoor air tempaerature. Type 223 will also automatically shut down the boiler and pump whenever the outdoor air temperature rises
above TO'F (20°C). With the two preceading leaturas one can axpact up to an additional 5% annual anargy savings.
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type 222 includas: type 223 includes:
1, Mixing Valve Control (PID) 1. Mizing Valve & Bodler Control (PID & F)
2, Actuating Motor 2. Actuating Mator ~'&
3. Supply Sengor 4. Supply Sensor
4, Qutdoor Sensor 4. Boiler Sensor
&, Mounting hardwara 5. Outdoor Sensor
8. Maunting hardware
Typical Applications:
1) type 222 2) type 223
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Far more details on this applicallen see brochure TOD For more datails on this application see brochure TOO




Technical Data:

Relative Humidity <05%, non-condansing

Temparature Range 30-120°F (0-50rC)

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

Weight 6.7 Ibs (3 kg)

Power Supply

Installation

Mechanical Installation:

Tha Motor-Electronic is easily attached to any of the lekmar®
mixing vahes or Pump-Mixer-Blocks,

A, Install the threaded nipples into the mixing valve or mixing
valve porion of the Pump-Mixer-Block.

B, Posilion the Motor-Electranic on the mixing valve, Thread the
maunting bolts onto the nipples and tighten.

. Align the center of the Maotor-Electranic with the center of the
mixing valve, fitting the coupling into the mixing valve's handla.
Tightan the adjustment nuts.
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The tekmar® Motor-Elecironic terminates the wires in a plug-in socket; no wires are directly connectad to the contrel, This pheg-in
systom simplifies installation and troubleshooting procedures. Terminals N & L (15 & 18) of the socksl must be connecied o the
secondary side of a 24 Vac class 2 transformer. The total load of the control and motor is appeoximately & VA.

Electrical Installation:

type 223 wiring
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Iinstallation of the Temperature Sensors:

Fipa
Mote: Each sensor is connected to the sockat using a two conducior cable X
(.. 2 x 18 AW), The ovarall length of each cable can ba up 1o 1700 fi. f¢———— Insulation
(500mm) but thie sensor cable should not be run parallel to any power line or ST .
olephone cablas. A |__—— Strap
— o I
+ SRIPRIY ansor e et Brass Sa

Usa the provided strap 1o fasten the supply sensor 1o the plpe  BIRSE o Buar?:m ad

appresimately 20 in. (50 em) bayond the oulput from the mixing vale. In  Fomsss s

order to oblain exact temperalure measurements, the brass sensor e

surface must ba in tighl contact with the pipe. This sensar's 2-condudcior

cable is connected in the faciory to temminals 2 & 5 of the contral’s sockat,
2. Boller Sensor

Usa the provided strap to fasten the boller sensor (o the (hot) baller supply Sansor Mourting Detail

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 tigh! contact with the pipe. This sensor's 2-
conductor cable is connected in the factory to terminalz 3 & 5 of the
canirols sockel.

3, Outdoor Sensor

The outdoor sensor should be mounted on the side of the building whara
thia main, oocupied rooms gra. R should not be mounted immediataly
above & window or vantilation opaning. Wiah two screws, attach the black
base of the sensor to the wall The hole for the cable sniry must
lace downward so that molsture can drain out of the sensor. Connect 8
Iwe conductar cable, Trom the outdoor sensor lerminals 1o ferminals 1 & 5
of tha controls sockel

4. Room Temperature Lini

The room temperaturs unit [FTU) is an oplicnal plecs of equipment for the Outdoar Sensor
Motor-Electronic. The RTU is normally installed on an interior wall of tha
main living area of the building. Do not mount the BT near a heat sourca
(g, & lireplace, sunlight through a window, efc.) orin a drafy area | e.g.
near an extarior door or a window),
Using a screwdriver, gently pry the adjusting dial off the front of the BTLU,
The brown cower can now be removed from the black case. Fasten this
base 1o the wall using two screws. Connect a bwo conductor cable fo tha
ATU's terminal block. Replace the brown cover on the ATU and carefully
push the adjusting dial back onto the shaf. Set the RTU 1o 68°F (20°C).
Than, at the Matar-Electronks, remove the 15,000 ohm resistor from
terminals T & B and connect the twa conductor cable from the ATU to
tarminals 7 & B of the Molor-Electironk:.

Cperation of the Room Temperatura Wi _.I 1.00°
Tha RTU is not & thermostat. Athough it provides a remote adjustment for (25 mm)
the wser, the ATW iz primarly a secondary source of temperature Room Temperature Uinit

infarmation for the Molor-Electronke. Whenever solar radiation, a fireplaca,
ar any other heat source causes the room lemperature to increase, the

ATU causes the Moior-Electronic to immediately decraase the amount of TR (8 171 8

heat supplied by the heating system. Tha ATU also enables the Matar- ; ) i
Electronic to overdrive the heating systern for a shor interval during heat- Cs|I
up fram seiback to normal room temperaiune, This action reducas the lima f

required lo resions normal room temperature. ! @ven faster response is see text

desirad, install a jumpar from terminals 4 to 7. This will causa hot, unmixed aTl ATl RTU
boilar water to enter 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. ATU Connecion datail

d



A-::I"justments

On the back of the Control:

1.

type 222 rear adjusimants

Minimum Bollar Temperature

The minimum beiler temparature adjustiment will prevent the operating
boilar water temperature from dropping below the setting of ihis
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 @i temperature |s below T0°F (20°C). K the outdoor air
tamparalure ia above 70°F (20°C), warm weather shut down occurs and
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,

Heating Curve Starting Temperature

The heating curve staring lemperaiure adjustment sets the temperature
of tha water entaring the heating systermn whaen the outdoor temparature is
70°F (20°C). W the comect heating curve starting point i unknown, it i5
bettar to bagin at the T0°F (20°C) end and work towards the 85°F (30°C)
and. Refer to table 2 on page 5 for suggested sellings,

Setback Limit

Tha sathack limit adjustment sels the minimum ocwtdeor tempsrature at
which the healing system seiback will sl ocour, B the outdoor
temperature drops balow the satting of this adjustment, then satback wil
not occur. The range of this adjusiment is 30°F (0°C) to -20°F (-30°C).
Ganarally, the setback limit setting should be the same as the outdoor
design temperature.

Mautral Zone

The neutral zone is & measwre of how much the aclual supply water
temparatura may deviate from the desired tamperature before i milxing
valve i= 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
valve porfion |s adjustable from £2°F (11*C) o +10°F (573}, In the event
of unstaady mixing valve behavior, increase the neutral zone. Reder 1o
fabla 2 on page 5 for suggested setlings.

4

type 223 rear adjustments
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’ On the fromt of the Control:

tekmar °

Biking vilvwe Control

typa 222 front adjustments

Haating Curves

The heating curve is the ratio of Increase in supply water
lamparature to a comesponding decrease in the owtdoor
ambieni temparatura. Tha cormes! adjusiment of the mixing
valve and boiler heating curves is defined by the lollowing
Tormula;

dasign supply temp, - room temparabura
OO L, - dﬂilﬂﬂ ouldoor lempserature

Healing curve =

Exampla

Thiz example will demonstrale how io calculate the heating
curve values for both the mixing valve and boiler portions of tha
contral. The mixing valve heating curves are identical lor bath
tha typa 222 & 223 while the boiler heating curve iz unigua ta
type 223 only.

For the mixing valve

* Dasign outdoor temg, = -20°F (-30°C)
« Daslgn room temg, = TO°F [20°C)
= Dasign supply temp. = 124°F (50°C)

50°C-20"C

124°F- T0°F .
200G-(-30°C)

70°F - (-20°F)

Mixing valve _
heating curva

Far tha boller portion of the eontral

« Design ocutdoor tamp, = -20°F (-30°C)
= Dasign room lemp. = TO°F (20°C)
+ Dasign supply temp, = 160°F (707G

70°C-20"C

160°F-T0°F_ jifh
20°C-(-30°C)

70°F - (-20°F)

Boiler circut
heating curve

Thus the mixing valve heating curve is set 1o 0.6 and the boiler
heating curve s set o 1.0. Please perform the "Testing"
procedure on page 7 before plugging in the control.

- :/71-1?5 (80)
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iypa 223 front adjustments
240 (100)
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; I *F (°C)
"F 70 50 a0 10 =10 =30
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Cutdoor Temparatung
Table 2 Some typlcal settings
Heating Mautral Hagting Curve Heating
Syslam Fone Starting Temp, Curve
Radiant floor | +2°F{+1°C) | 70°F(20°C) 07
Convectors H2*FE1°C) TSR 24°C) 15
Fan coil +3°F(£1.5°C) | BO°F(27°C) 15




Adjustments for the User:

1.

M | Oparation

ThadF knob shifis the haating curve during normal eparation, Shifiing
the heating curve causes the average room temperature 1o be
increased or decreased. The "II" satting corresponds fo the “as
dasignad® condition. Adjusting the knob fowards “+" or *-° changes the
walar tamparature by approximately 4°F (2°C) per division.

Setback Oparation

The ) knob shifts the heating curve during satback operation. In the
setting ‘Il the watar temperature is 20°F (10°C) cooler than during
rarmal {-ﬁ} operation. Adjusting the knob towards 4" increases the
water temperature by 4°F (2°C) per division. Adjusting the knob
towards *=* lowers the water temperature by 5° F (3°C) per division,

Maode Salection

Testing/Sarvicing modes

Of O The mixing valve stays where it is, regardless of what
(or F) happens in the system. The timer continues 1o oparate so the
comect time is maintained.

C  The mixing vale rotates towards is closed position.
0O  The mixing vahie rotates lowards is open position.

Running modes

The control switches batwesn normal (30) and setback | »
operalion according o the timer program. A blue lug
bagins a sathack period and a red lug ands k.

$#  The control ignores the timer program and leaves the haating
system at the normal (XF ) temperature. This setling is used
when no temperatura Setback is desired during a special
occasion (eg. a party).

) The control igneres the timer program and leaves the heating
system at the setback ( ) | tamparature, We recommend you
uss this sefting when the building is not occupied {(eg. during
holidays).

4. Programming of the timer

T-day Program

The timer is supplied from tha factary with a 24-hour dial which can be
changed to a T-day dial by tha following procedure:

1. Set the time to 24.00 hours (12 midnight)

2. Take the timer ring oul of its recess. (1)

3. Turn the screw {2) clockwise until the number '7" appears in the
window (3],

4, Tum the timer ring over and insed it such that the corresponding
week-day | = Sunday, Il = Monday. . .} is adjacent io the window

(3 ;
B, Setthe timer 1o the comect time and program the selback periods.

¥ O

B - position moda switch




Setting the timer 1o the corract time
Turn the large hand clockwise uniil the comrect time on the ring
is pointed to by the swilch in the upper left hand corner.

The clock hera is set bo
9:00 a.m. as indicated by
the timer fing, nol 21.00

Programming the sstback pericds
haurs (9 pom.).

Tha beginning of a setback period iz sat by a blus lug. A red
lug ends the setback period.

Testing and Troubleshooting

Testing: W any of the following tests fall, check that the Insulation on the wiras s not
pravanting propar connection 1o the terminals.

Step 1 Test the sensors Lising an chmmatar, measure the resistance batween lerminals 1 & 5, 2 & §, and (if connectad) 3
& 5. The table below lists tha axpected resislance values al various sensor temperatures. The
resigtance bobwoen ground (the pipes) and any lerminals 1 fo 8 should be greater than
1,000,000 shms, Mo vollage should be present between any of these terminals and ground.

Sensor temperature Resistance Sensol temperature Resistance Sensor temperature Resistance
= i ahms "F " ohms "F b ohms
50 45 59,000 so | 10 | amo | 150 65 500
-30 -35 33,000 . O -, 2,400 179 76 360
10 -23 'l?,ﬂ_ﬂ_l‘.'l_ 1 20 o= | 1,500 12 &8 250
1w | Az 10,000 110 a3 | 1000 210 W00 | 180
a0 0 5,600 130 o4 720 230 110 140
Step 2 Test the ATU Using an ohmmatar, measure the resistance betwaen terminal 7 and terminal 8. Tha resistance

should be bebwaen 10,000 and 20,000 ochms when the adjusting dial of the Room Temperature
Unit {(RTL) is sat &t B8°F [20°C).

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

Step 4  Test the Actuating Bridge terminal 12 to terminal 14, Tha Actuating Maotor should opan the mixing valve, Closa the
Motar vahe by bridging terminal 13 1o 14. ¥ the motor does nol operata in either direction, then check
that powar s supplied to terminals 14 and 18 and thal the wires from ferminals 12, 13 and 1612
the motor are connected. If the motor still does not operate, then it must be replaced.
Note: The Actuating Motor requires 3.5 minutes to rotate the mixing vahe from closed to open.

Step 5§ Test the boiler If the Motor-Electronic iz type 223, then the control also operates the boller. A wire bridge from
terminal 11 to terminal 14 should turn the boller on; § i1 doesn then the boiler 5 incormecly wired
b the contnal.

Step & Tesl the control Plug the conirol 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 position.
Similarly, when the mode selector s switched to € the mizing vale 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. [ the control
does not perform as stated, then it should be saent o
Ttokrmiar for repalr,

Manual Operation The mixing valve can be manually
operated once the Actuating Molor is disengaged. To
disengage the cylindrical coupling of the actualing motor
from tha handle of the mixing valve, pull the coupling
towards the Actuating Mofor and tumn the mixing vahe
handla. Turn the handle towards "07 1o close tha mixing
valve and towards "3° to open it. For type 223, bridge
terminals 11 1o 14 1o operate the boiar by &5 aguasiat).

T




Troubleshooting:

The bullding Is too warm 1, Check that the

Perform the following checks untll the problem s sohved.
dial on the contral and the adjustment dial on the Room Temperature Unit

are sot &t their normal settings, ie. canfer scale ("I and B8°F (20°C) respactivaly.

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

3. Check that the temperalure sensors are all properly installed. (See page 3.).

4, If the building is too warm during the night then the setback limit adjustment may have 1o be
decreased. Ganarally this adjustment s set to the design ouldoor temperatura.

5. W a condensing typa

of boilar iz used, the minimum boiler termperature adjustment (fype 223

only) could be set too high, It should be sat at T0°F (20°C) for a condensing type of boiler,

6. W 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 the ATU, replace the 15ki) 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. Go through the six steps of the precesding test procadure on page 7.

Cheack thal tha
are sat at thair

The bullding Is too cool 1.

dial on the contral and the adjustmant dial on the Room Temperature Unil
rral satiings, l.e, center 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). la the
timer programmed for the prassnt building useage? ls the mode switch in theD  position?

I% the pump operating?

o

Chack that the temperature sensors are all properly installed. (See page 3.}
Gheck the position of the mixing valve; il it is fully open then the boiler is not het enough; tha

boiler's heating curve may ba st too low, andfor the boiler's aguastat may be sat foo low.

N @

If the buikding is too cool during the night then the setback limfit adjustment may have ta ba
increased. Genarally this adjustmaent ks set to the design ouldoor temparature.
If it is warm outside then unplug the control and turn the heating curve starting temperature up

5°F (3°C). If it is cold outside then disconnect the AT, replace the 15k0 resistor, and adjust tha
heating curve 10% every 2 hours unfil the desired room temparature is mainiained during normal
{daytime) operation. Re-install the ATU.

8. Go through the six steps of the preceeding tes! procedure on page 7.

The timer doesn’t oparate 1.

Does O and C {open & closs) on the mode switch work? (ie. is tha control's power supply ok7).

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 dol on the connactor aligns with the red dot on tha timar. Tum the fastening scraws CW.

Limited Warranty

lekerar Conirol Systems [ehmar®)

splrmar product againal defiercts in workmarship and maledals, when Me product S
nsialed by a qualfied person and usesd in complianoe with teemars Ferucicns
This waranty covers the coal of paris and lRoor provided by Sehivdr W e

warans @ te odgnal purchaser, each

delecs In materal andior workmanship, Bl does not cover pans or labor &
TeiMn, Tarsport of reinstall the delective product, iekmar will not be fable lar a7y
damage other tham rapair or roplacoment of e delecive pan of pats and such
repair or replaceenent $hal b desmed 1o be the sole remedy from ekmar. This
waranty skall nol agply o any defects coused or repain redquined A5 @ resul of
unreasonalle o regligent use, nagiect, aoddenl, improper Insalaton, or
unautherized rpai or absrabons.

In case of celsss, maliuncsion or lalwe © conlorm to waranly, ekmar Consol
Systems wil, for 24 mords from te dais of invoios or for 12 menifs from e daie
of insallation of the product, whichewer oeoues Tiest, repar or axchange, AL EKMars

Bplion, e delectve product. The warranty & Aol In eflect untl tho wamanty  &ard
haas been Bl sut and retumed io fekmar Conlred Sysems. Ary aupress or implied
waranty which the purchaser may hawe, including merchanbilty and firess fora
particular purpose, shall not exend Beyord 24 montha kom Fie date of invoice or
12 months from the dabe of installaion, whichewer ooours first.

‘Warranty Procadur

The wammles of aiher qualified sendce person must, af the owne's expenss,
delarmire which comporer has faled. | an acuaiing maior, elecranic coriral,
mixing vale, pump, sernsor, or other ekmar ompanant requres repain, only el
oompanent, 1agether with he peoof of purchais of e ekmar eguipment must ba
rearned ta the arginal purchaser, bnoonder lor BEMAF I procoss any waranty
daim, #e lype rumber And fabrication rumber of he product and your name &hd
address must be included with fhe dolecive compenesTl of produc,

In Marth Amarica: lokmar Contral Systems Lid., Canada
pekmar Corarol Systams Inc., USA

Ciflice: #7 - 740 Waddington Drive
vamon, B.C, CANADA V1T ATE

Ted: (B04) S45-TT4E Fax. (B04) S45-0650

tekmar Angewandto Elekironi GembH
4

Dickersiraba
D-4300 Essen 16, WEST GERMANY
Tel: (0201) 40841 Fax.: (0201) 45938

in Europe:

Al SpacITCATONs Are sUbyect 1o change wibout NCYCe.

Frinied in Canycs
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