D 18| Motor-Electronic for Hydronic
s5s | onow/lce Melting type 215

tekmar

Control Systems

' Tha takmar Mator-Electronic for Hydronic Snowlce Melting systems, when used in conjunclion with a four way mixing valve,
pracisely controls the rate at which heat is tranafered into a snow or ice melting slab. I the slab is brought up to operaling
temparature too quickly, then i may crack dus 1o uneven thermal expansion, and i it is heated up oo slowly then the response tme
for the systern will be rather lengthy, This Maotor-Electronic automatically solves these two problems. In addiion, the Motor-
Electronic has an adjustrment for the minimum bodler return water temparature and can therefore protect the boiler from “cold shocks®,

When snow/ice meling is not required, the Motar-Elecironic can be programmad to maintain the slab at an idle temperature so that
tha response tima to bring the slab up fo operating temperature is reduced. The programmable guarz timer has a self-charging 72

hour battery backup and can operate in either a 24-hour or a T-day mode.
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Typical Applications:

type 215 inchuides:

1. PID elactronic contral
2. Actuating modor -

3. Supply sansar

4, Return sansor

&, Boiler sensor

&, Mouniing hardware _

1) Direct to Boller 21 Connection thraugh a heat exchanger.
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Important Notice: Since the temperature sensors for this control are mounted on the pipes. the pumps and boller must

continually operate when the outdoor air temperature is colder than 40°F (5°C).
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Technical Data:

Relative Humidity <95%, non-condensing

Temperature Range 30-120°F (0-50°C)

21 - 28 Vac, 60 Hz, BVA
Class 2 transformer

Weight 6.7 Ibs (3 kg)

Power Supply

Installation T

The Moior-Electronic is easily sttached to any of the tekmar® 4 -
way mixing vahes, These quality mixing vahes have cast iron
bodies and therefore should be used only in 'closed” healing
syetema. The vahwe shatt has double O-ning seals which anable i
1o withstand 90 psi [(600kPa) operating pressure. The oparating
temperature range for pure waler is 34°F (170) 1o 230°F (110°0).
For glycol solutions and other liquids the operating temparature
range can be obtained by contacting tekmar® Control Systems.
For mora information about the mixing wvalves, ask for
tekmar brochure DOT.

fype numbser pipe siza Cv valua

118 5 g

17 1-1/47 | 14
118 1-12" 40
149 4 [ BO
121 - 100
122 | a 150
123 ; 4" 210

Mechanical Installation:

A, Install the threaded nipples into the mixing valve.

B. Position the Motor-Electronic on the mixing valee. Thread the
mounting bolts onio the nipples and tighten,

C. Align the center of the Molor-Elecironic with the canter of the
mixing vahkwe, fitting the coupling into the mixing valve's handle.
Tighten the adjustmant nuis.




Electrical Installation:

The tekmar® Motor-Electronic terminates the wires in a plug-in socked; no wires ara direclly connected to the control. This plug-in
system simplifies installation and froubleshooting procedures. Terminals L & W (15 & 18] of the sockel must be connected io the
secondary side of a 24 Vac clazs 2 transformer. The fofal load of the control and molor is approximately 7 WA,

. Hydronic lce =
Melting Gontrol

]
Bs | Cs

5
G

21-28 Yac 60 Hz TVA

Supely sanece

o
a
=

ol

- im
=
|
—
{m] |

fa 1

o@

rﬂ

=&

Tee
1

-

FAcdurn sorsor

Ramote Enable:
efther a Snowice Detacior
typdr 214 o a manual switch,

] ol

il e

Factory wired N|“V"‘l1 2|3 |4

I EE
R
I H

H @-‘ﬁ

Installation of the temperature Sensors:

Mate: Each sensor s connecled to the socke! using a two conducior cable
(eg. 2 x 18 AWGE), The overall length of each cable can be up to 1700 i
{500m) but the sensor cable should not be run parallsd fo any power line or
telaphone cablas.

1.

Supply Sensor
Use the provided sirap to fasten the supply sensor io the pipe approx-
imataly 20 in. (50 cm) beyond the cwtput from the mixing valve. In ocrder fo
ablain exact temparature measuraments, the brass sensor surface must
ba in tight contact with the pipe. This sensor's 2-conducior cable is conn-
ected in the factory 1o terminals 2 & 5 of the control's socket.

Ratum sansor

Use the provided strap to fasien the relurn sansor approximataly 20 in,
(50 cm) befora the return inpaut to the miking valve. In order fo oblain exact
temperature measurements, the brass sensor swiace must be in tight
contact with the pipe. This sensor's 2-conductor cabde is connecied in the
factory to terminals 1 & 5 of the control's sockat,

. Boiler return sensor

Use tha provided strap to fasten the boiler returmn sensor 1o the return pipe
which goes from the heat exchanger o the boiler, i a heat exchanger is
not used, then fasten the sensor to the retum pipa which goes from the
mixing valve back to the boiler, The sensors 2 conductor cable is conn-
ectad in the factony to terminals T & B of tha contrals sockat,

Actuating motor :

Fipa
Insulation
Strap
Sensar

Brass surface

Sansor Mounting Detail



On the back of the Control:

Powsr supply 24 V- BDHz TVA
fisiny capacity 24 ¥~ 10 A ohmic

T1aF
ARG

Minimum \7,
Boller —

Return #%
(3

may

Minimum Boller Return Adjustment

Tha Matar-Electronic will protect the boller from too cool meturn water, I the 115°F
boiler return water is too cool, then the control reduces the heat output o the (45°C)
snowfice melling system so that, through the four way mixing valve, mora of g | /

the hot water is returnad 1o the boler. The range of adjustmant is 7O°F (20°C) Minimum ™ s
to 160°F (70°C). if a conventional boiler heats the water then this adjustmant Boiler — -
should ba sst higher than 130°F (55"C) to prevent condensation of the flus — S
gasas. However, if a condensing boiler is used, then the adjusment can be set Return _}-a‘ ‘I.;]
to TO°F (20°C). (20) (70)

Mote: Since the control will prolect the boiler from cool return water
temparatura by closing the mixing vake, it ks imporant that the boiler iz on and
up to operafing temperature whenever the control is to be used or alse the
mixing vahme will remain closed in an aftempt 1o protect the boiler.

+4°F
(x2*C)
Meutral Zone Adjustrsnt % | Vg
Neutral - —
The neufral zone Iz the measure of how much the actual supply waler Zone
temperature may deviale frem the desired supply temperature belore the % ¥
control adjusts the mixing vale, Normally the neutral zone is set at +1°F 41 17
{#0.5°C). In the event of unsteady mixing vahlwe behavior increase tha nautral (+0.5) (+4)
Tone.




' On the front of the Control:

COPEN indicator
CLOSE indicatar

H Temparature Drop
3 Adjustmant (AT)

i

o R g g s R

‘.f‘__,-— Operating temperaiure sdjustmeant

,H‘____,.— ldle temperature adpstmant

B posilion mode swilch

i
-
i i i

L e

i Tl e i
sl U A SRR

b ety
L bl o L L L

Cuartz timar

1. Temparsture Drop Adjustmant AT

Tha Motor-Elscironle minimizes the amount of thermal expansion

cracks in the slab by regulating the rate of heat dalivery 1o the siab, o oo e

_ The rate of heat delivery is proportional 1o the water flow to the slab —
. multiplied by the temperature drop (AT) of the water through the e
slab: O = flow x At. Assuming the water flow i constant, then the
rate of heat delivery can be controfled by regulating the temparature -
drop of the water, and thal i whal this Motor-Electronic doas, Thae
control measures the lemperalure of water returning from the skakb, Y-
adds the desired temperature drop (AT) and calculates the required -
supply water termparature, The control then opens (or closes) the 82 30) £
mikxing vahs untll this supply water ternparature |5 obtalned, E—
The seffing of the temperature drop adjustment [(AT) can be s g - g
calculated from the following formula: / 3 L
Rate of haat dalivery e 4T=3F am F
Temparature drop = Constant x e e—— / o 120 : b
Whara: / !/, 23 (-10)
Rate of heat delivery = the total design heat output from the 4 3 SR
gnowhce melting stab, '/" o
Watar llow rate = the water flow rate from the mixing vahe to the A i
slab, / _
Aot ATw 000Dy . L / I e e
1 22 a0 1
USGPM s R N M A S = R v
Watls Foa b= 'Alaler T im paranea
“In matric wnits: AT = 086 X ——— i
litresir
Example
* Rate of heat dalivery = 100 Bluwhr-t? (315 Watiz/m?) 22F
» Healed surface total area = GO0 H2 (56 mE) {12°C)
« Water flow rate = & LIS GPM (1360 litres'hr) 13 n
: 100 Btu/hrefi? x 600 f2 . (7 1n
. AT = 0.002 x iGN = 20°F
AT = 0.86 x 3151:{;'““"55“‘“ = 11°C t;} {;,'?‘,
AT

The AT adjustment would be set to 20°F (11°C) for this example.
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2. Operating Temperatura Adjustmant 95°F '
. : . (35°C)
The operating temparalure is tha water temperature at which the slab will maelt and
avaporate the design snowfice bad, Tha operating temperature adjustmant works on the .\ || !‘
raturn water lemperalure since the tempsarature of watar returning from the slab is most ¥ i
repragentative of what is happaning in the slab, The operating supply water temperature — “ -
will therefore be equal to the setting of this adjustment (3% ) plus the setting of the —
temparatura drop { AT).
N,
Example: The desired operating supply water temperature is 100°F (38°C) and AT s (10) 'f,f‘ (50)
set to 20°F (11°C), then the 3t dial is set to 100°F (38°C) - 20°F {11°C) = 80°F (27°C).
3. Idis Temperature Adjustment
oy " : . -45°F
When snowice meling is not required, then the slab can either be permitted to cool down (-25°C)
to the ambient lemparatura or it can be maintained at an idling temperature in order to
reducs tha time required to bring the skab up 1o its operating snow/ice malting lamperature. \ “ /
Lika ﬂm-ﬁf , the adjustmant sals a maximum water temparature parmitted in the slab. b 3
Howaver, the J) ‘Bdjustment is retative to the Lf adjusiment; that is, it sats how many ~ L -
dagreas balow the operating temparature that the idie mode tamparature will ba. — ]|
Exarnpla: i 5 is 20" 5 90 0
pla: Tha dasired idla supply water temparature is 30°F (0°C) and AT is 20°F (11°C), 0
thenthe J dialis sat at 30°F (0°C) - [100°F [38°C)- 20°F (11°C}] = -50°F (-27°C). 500 ) (0
4. Mode Selection
Testing/Servicing modas

=

Off Off. The mixing valve stays where it is, regardless of what
{or F) happens in tha systam. The timer continues o oparate so the
comect time s maintalned,

C  Tha mixing valve rotates towards its closed position.

The mixing vahe rotates lowards s open position,
& - position modae switch
Running modes

(§) Wnen the "REMOTE EMABLE® is shorted, contral
switches between operating {XF ) and idie ( | modes
according 1o the timar program. A blue lug bagins an o Condiion
Idie period and a red lug ands It —rr S
¥+ The slab will ba heatad to its operating temparatura (i the ModeSelector | ¢ | D | O | O | -
cable "REMOTE EMABLE® is also shorad), «Timer (D) i i E e y iy [
)  The siab will be maintained at the set idle temperatura. B |eperes) i jopeess) o |
Programming the timar
Satting tha timer to the correct lime ; ,
Tum the large hand clockwise until the correct time on the ring is Tha clock hera is set m.
paointed to by the switch in the uppar laft hand comer, B-00 am. as Iindicated by
the timer ring, ned 21.00
Programming the idle periods hours (8 p.m.).

The beginning of a idle pericd is set by a blus lug. A red lug ends the
idle paricd,

B



T-day Program

The timer & supplied from the faciory with a 24-hour dial which can ba
changed to a T-day dial by the following procedura:

Laba =

St the time to 24.00 haurs (12 midnight)
Take the limer ring out of its recess. (1)
Turn the screw (2) clockwise until the number ‘7" appaears In tha

window (3).

4, Turn the timer ring over and insart it such that the comesponding
week-day [ | = Sunday, Il = Monday. . .) is adjacent to the window
(3).

5. Selthe timer to the comest time and program the idle periods,

Testing:

Step 1

I Testing and Troubleshooting §

Test the sensors

H eny of the following tests fall, check that the Insulallon on the wires Is not
preventing proper connectlon to the terminals,

Uszing an ohmmeater, measurs the resistance between terminals 1 85, 2 & 5, and 7 & 8. The table
balow lists the expected resistance values at various sensor temperatures. The resistance
betwesan ground (the pipes) and any of terminals 1 to B showd be greater than 1,000,000 ahms.
Mo voltage should be present between any of these terminals and ground,

Step 3

Step 4

Test the Actuating

Tast the contral

Sorgor temparaiure Resistance Sensor temperature Resistance Sansor temperature Rezistance
°F "C ohms * | ohms °F °C ohms

=50 -45 59,000 50 10 3,700 150 B5 500

-a0 -35 33,000 70 20 2,400 170 mm 360

-10 =23 17 000 0 az2 1,500 190 aa 250

10 -12 10,000 110 43 1,000 210 100 180

30 0 5,600 130 54 720 230 110 140

Step 2 Test the power Twn on power to the transformer. Using an AC volimeter, messure the vollage between

terminals 15 & 16. The voltage should ba batween 22 and 28 volis AC,

Bridge terminal 12 1o terminal 15. The Actuating Motor should open the mixing valve. Closa the
valve by bridging terminal 13 to 15. F the mofor does not operate in eithar direction, then chack
that power is supplied to terminals 15 and 16 and that the wires from terminals 12, 13 and 16 o
th motor are connacted. If the motor still does not operate, then it must ba replaced,

Mote: The Actualing Molor requires 3.5 minutes to rotate the mixing valve from closed 1o apan,

Flug the control info the socket, Switch the mode selector to posilion O; the "open” light should
coma on and tha Actuating Molor should um the mixing vale lowards the open poasillon.
Similarly, when the mode selector i switched 1o © the mixing vale should tum lowards the
closed position. Turn on the remole enable swiich. Switch the mode selecior to -ﬂi-md the
control showld bring the snowice melting slab up to the required operating temperature. i the
control does not padorm as stated, then it should be sent

to tekmar for repair. |
Manual Cperation The mixing valve can be manually i
operated once the Aciuating Motor is disengaged. To
dizengage the cylindrical coupling of the Actuating Motor
from the handle of the mixing vahe, pull the coupling
towards the Actuating Motor and turn the mixing valve
handla, Turn the handle towards O° to close the mixng
vahia and towards "9 o open i,

T




Troubleshooting:

Check that tha
and idle tempar

The snow/ice |s not 1.
being maltad

Parform the following checks until the problem ls solved.

and ) dials on the control are proparty sel and that the resulting operating
5 are reasonable,

2. Chack that tha remote enable devica |z enabling the Motor-Elecironic when i s reguired to,

3. Check the satting of the AT adjustment. i may have 1o ba increased.

4. Cheack that tha timer shows the correct time of day (and day of week if in the 7-day moda). Is the
timar programmed for the present slab, stairs, elc, usage?

5. Chack that tha temperalure sensors ana all proparly installed (See page 3).

B. Chack thal tha boiler is on and up 1o s proper lamperature.

7. GCheck the position of the mixing valve; # It is fully closed then the minimum bodler ratum
temperature adjusimant is set higher than the cperating boller's aguastat. The minimum boiler
return termperature adjustment must ba sat to 130°F (55°C) or higher if a conventional boiler is
used so the boiler's aquastat should ba set highar than 150°F (B5°C).

8. Go through the four steps of the test procedura on page 7.

During idle tima the slab 1.

Chack that the timer shows the carrect time of day (and day of week # in the 7-day mode). Is the

Cheack that the temperature sensors are all proparly installed (See page 3).
anable device is anabling tha Motor-Electronic when it is requirad 1o.
and ) dials on the control are properly set and that the resulting oparating

and idle temparatures are ressonable, ie. that the resulling Idle temperature is el io be balow

malts snow/lce. tirmar programmed for the present slab, stairs, etc. usage?
2,
3. Check that the ra
4, Check that tha
30°F [0°C). See page & for an axample.
5. Go through the four steps of the test procedure on pags 7.
The timer doasn't oparate 1.

Does O and G (open & close) on the mode swilch work? (le. ls the control's power supply ck?).

2. I the electronic control ks operating the mixing valve corractly, then only the timer neads o ba
repaired. Turn the two fastening screws 1/4 turn counter-clockwise and carefully padl the timer
out of the slectranic eontral, Unglug the connector. When Installing the timer, ensure that the
red dot on the connector aligns with the red dot on the timer, Tum the mounting scraws

clockwize,

eigrar Conirol Sysiome [lekmar) warranls i e ofginal purchaser ouch ekmar
preduet Againgl dalacis in workmanship and mabedals whan tha product 8 installed
by & qualfied parson ard used in compliance with mkmar's insiructions.  Tha
WANANTy cowers T oost of parts and laber prenvided by Wkmar io comed dalects in
matarials andior workmanship, bl dosd not cover parts or labor 1o remoe,
irardpor or reratml| the defecive producl. lekmar will not ba labla for any damage
other Fan rapair or mplacement of the deleciwe pan o pans and SLch repar o
replacamant shall be doomed 1o be the soke memedy from rehmar. This warmnty
ghall nol Apply M Ay defects caused or repains requingd A8 & /esul of unreaschabie
of negligen LS, neglect, accidenl, improper inamiaton, of uUnauihonzed repair of
allaranions,

i case of defect, matunciion or Fallure o conloms o warangy, fekmar Contral
Sysrerra will, tor 24 months from the dabe of inveice o fer 12 moning from the date
of irsinlaton of the produdt, whichaver accurs Trsl, Pepak of exchange.at inkmar's

aplian, 1 delective product. The warranty @ fal in efec unil the waranty card
has bean Hled out and retumed to bekmar Conirel Sysiemd. Any sapress of
impied warmanty which o purchassr may Fave, induding menchandbiity and
linees kor @ panicular purpose, shall not exend beyend 24 manths inom ihe daio
of invaice o 12 mondhs from the dase of iratallatien, whichever ooours frst

Warrandy Procsd s

The rabler of ofer qualifed sorvice parson mMudl &l e CWNers ouDorso,
determing which comgonant has failed. IF an aclusting medor, elscingnic contnod,
fRizifg VAV, DUMP, Sansor, OF olher Iekmar GOMpoen regunes rapalr, only that
comporen, Bgedhes with Ta prool of purchase of the whires sguipment must be
relurmsed 16 [P arigingl purchaser wha in um neums the component i© ekmar. in
ceder for MedTar 10 penoass any waranky claim, tee iype number and fabroaton
raurrisgr ol the poduct and your name and addréss MUl B9 induded wih e
clecive Gomponant of product.

In Marth Armerica: fakmar Conirgl Sywlema Lid, Canada
iskmar Canirol Sysioms, Inc., USA
Office: #4611 - 23ed Shressl

Vesmaon, B.C. CANADA V1T 467

Tal.: (G04) 545-7748 Fax.: [604) 545-0650

tekmar Angewnnds Elekironik GmoH
[Michorsirals 4

D-4300 Esaen 16, WEST GERMANY
Tl : (0201 40841  Fax,: (0201) 45935

In Europa:

All specificaiions ane subyect fo change wilthaul Heice,

Privimd In Casacs
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