D 19 | Mixing Valve Control 203 t ek ®
Mixing Valve & Boiler Control 205
589 Actuagting Motor 216 mar
Control Systems

. The tekmar® Mixing Valve Control and Mixing Valve & Boilar Control, when used in conjunction with an Actuating Motor and a three ar

four-way mixing valve or Pump-Mizer-Block, precisely regulates the temperature of the water being supplied o a hydronic radiant
floor (HRF), conveciorradiaior, or fan-coll heating system. This regulation & a funclion of the outdoor air temperature and,
optionally, tha indoor air temperature,
For a complate conirel system both an Acuating Molor and a control are required. The Actuating Motor s designed 1o attach easly
to any of tekmar's miking valwes or Pump-Mixer-Blocks. Mixing Valve Control type 203, logether with an Actuating Mator, will contral
the position of a mixing valve. For additional energy savings and system flexibility, Mxing Vahe & Baoiler Contral Iype 205, which
features a boiler control section, will reset the boiler’s temperature according 1o the culdoor air temparature. Type 205 will akso
avtomatically shut down the boiler and pump whenever the cutdoor air temparature rises above T0°F [20°C). With the two preceeding
features one can expect up to an additional 5% annual energy savings,

type 203 includea: type 205 includas: typa 216 Includas:
1. Mixing Valve Control (PID) 1. Mixing Valve & Bailer 1. Actuating Motar
2, Conirol Socket Control (PID & P) 2. Maotor Covear
: 3, Supply Senaor 2, Control Sockat 3. Mounting Balts
' 4, Dutdoor Sensor 3. Supply Sensor 4. Cylindrical Coupling
4. Baoiler Semsor
&, Cuidoor Sansor
Typical Applications:
1) type 203 + type 216 2) type 205 s type 216
Radiant Floor Radiant Fioor
or Cormvectars Ouidkood or Commectans Chridar
E . sensor (Os) i BRSO (5]
i '
: -4
[ 1 Optional
- - E Room Temp, Unit
N [ T typs 301
] 1 i
[ ] I 1
u L i
: :
! i : '
.-, B =
- ==
g '
H ]
¥ n
i L]
H ]
g ]
' :
H i
H i
= 1
H '
o : e *;’Jﬁ'
Opiianal purmg Tar — Opibanal pumg for
I a8 bl Convantional baller ' Jow risses boofers Gonventicnal boilar

For more datails on this application see brochure TOD | For more details on this application see brochure TOD



i

Dimensional Drawings:

Machanlcal Installatlon:

Actuating Motor
The Acluating Motor is easily altached 1o any of the lekmar®
mixing walves or Pump-Mixer-Blocks.

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

B. Position the Actuating Motor on the mizing walva. Thread
the mounting bolts onto the nipples and tighien,

. Align the centar of the Actualing Molor with the center of
the mixing vahme, filling the coupling into the mixing valve's
handla, Tighten the adjustment nuts.

Electronic Control

The socket which the aelectronic controd plegs into can be mounted on the wall using screws. The wires from the sensors and
aciuating motor can either be routed through the punch-outs in the bottom of the socketd, or throwgh the punch-ouls in the back
of the sockat,

Electrical Installation:

The tekmar® Electranic Control terminates the wires in a plug-in socket; no wires are directly connected io the confrel. This plug-
in system simplifies installation and froubleshooting procedures, Terminalzs M & L {15 & 18) of the sockel must be connected to
the secondary side of a 24 Vac class 2 frangformer, The total lbad of the conirel and motor is approximately & VA

type 203 + type 216 type 205 + lype 216
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Installation of the Temperature Sensors:
Pi
Hote: Each sensor is connected to the confrols sockat using & two conducior o

cable (g.g. 2 % 18 AWG). The overall length of each cable can be up to 1700 ft. 1 ! 4———— Insulation
{500m) but the sensor cable should not be run parallel to any power line or
telephone cablas. Strap
Sensar
1. Supply Sansor
Use the provided strap to fasten the supply sensor o tha pipe Brass Sansor
approximately 20 in. (50 cm) beyond the output from the mixing vaha, bn Surace
order 1o oblain exacl lemperature measuremanis, the brass sensor

suface must be in tight contact with the pipe. This sensor's 2-conductar
cahble is than connacted 1o terminalz 2 & 5 of the control's socket.

2. Boller Sensor
Use the provided strap to fasten the boiler sansor to the (hot) bofler supply
pipe approximately 20 in. (50 cm) beyond the oulpul where the pipe eaxits
tha boiler. In order to obtain exact lemparature maasurements, the brass
sansor surface must be in tight contact with the pipe. This sensor's 2-
conducior cable is then connected fo terminals 3 & 5 of the controls
sockel.

3, Outdoor Sensor

The ocutdoor sensor should be mounted on the side of the building whera
tha main, cccupied rooms are, I should not be mounted immediately
above & window or vantilation apening. With two screws, attach the black
base of the sensor o the wall The hole for the cable entry must
face downward so that maisture can drain out of the sensor. Gonnact a
two conductar cabla, from the cutdoor sensor terminals o terminals 1 & 5
of the confrols socket,

4. Room Temperature Unit

The mom temparatura unit (RTU) ia an optional piece of aquipment for the
alectronic cantrol. The BTU s normally installed on an interior wall of the
miain living area of the building. Do not mount the AT near a heat source
{a.g. a lireplace, sunlight through a window, elc.) or in a drafty area ( e.g.
near an axterior door or & window).

Lising a screwdrivar, gantly pry the adjusting dial off the front of the RTU.
The brown cover can now be removed from the black case. Fasten this
base to tha wall using two screws, Connect a two conductor cable to the
RTU's terminal block. Replace the brown cover on the ATU and carefully
push the adjusting dial back onta the shaft, Set the RTU 1o 68°F (20°C).
Than, at the controfs socket, remove the 15000 ohm resisior from
terminals 7 & B and connect the two conductor cable from the RTU fo
tarminaks 7 & 8 af the control's sockat.

Ctdoor Sansor

Oparation of the Room Temperature Unit

The ATU is not a tharmostat. Although it provides a remaote adjustment for
the user, the RATU is primarily & secondary source of temparalure
information for the eslectronie control. Whenevar sclar radiation, a Room Temperaturs Unit
fireplace, or any other heat source causes the room temperature to
increasa, the ATU causes the electranic control 1o immediately decreass

the amount of haat supplied by the heating system. Tha ATU also enables S "'TalIslel7 18 v
the electronic control to overdrive the haating system for a short interval : Y lcel 1 |AT|RT
during heat-up from setback to normal room temperature. This action ..o S
reduces the time required to restore normal room lemperature. ¥ even t ﬂ

faster response is desired, install a jumper from terminals 4 1o 7 of the sea taxl

control's socket, This will cause hot, unmixed boiler water lo entar the RT|AT| ARTU

heat distribution system for a shor time when going trom setback into
pormal mode, mstall this jumpar only If the sysiem can _
tolerate hot, unmixed boller water. ATU Connection detail
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justments |

On the back of the Control:

typa 203 rear adjustmeants

F Pt
—|130 |55)
I - g B |
1. Minimum Boller Temparature - ] - :
The minimum bodler temperature adjustmant will pravent the operating BT, = B
boder waler tempersture from dropping below the setting of this i - 1. § ‘
adjusimant and thus protect the boiler from a condensation problam. Tha - ' p—
range of adjustment s 70°F (20°C) to 140°F (B0°C). This is anly valid # the - o
puldoor air temperature s below TO°F (20°C). K the ouldoor air LR B i . -
temperature is above 70°F (20°C), warm weather shut down occurs and Bl - 5. e By
the boiler & pump relays are off. The minimum boiler adjustment should be .
sat 1o the boller manufacturer's specification for the minimum allowabla | { 120 88
operating termperature of tha boiler, |
Haing L Hﬁlg
Cirak
2. Heating Curve Starting Temperature Starting = LT ! — i
The heating curve starting temperature adjustment sels the temperature o PR B | 1
of the water antaring the heating system when the outdoor temparatura is ol .
70°F (20°C). Il the comect heating curve starting point is unknown, it is - - M|
better o bagin at the 70°F (20°C) end and work towards the 85°F (30°C) ;4 |; ,ﬁﬂ ﬁ l_ﬁ,,, l-;!E:l {3‘,;
end. Rafer to table 2 on page 5 lor suggested settings. Duinor e
3. Satback Limit 5
The setback limit adjustment sets the minimum outdoor temperature at o

which the heating system setback will still occur. i the ouldoor
temperature drops below tha satting of this adjustment, then setback will
not oecur. The range of this adjustment is 30°F (0°C) to -20°F (-307°C).
Ganarally, the sethack limit setting should be the sama as the outdoor
design lemperature.

Suappy warksr Samp.

4, Meutral Zone
The neutral zone s & measure of how much the actual supply water
temperature may deviale from the desired temparature before the mixing
valve ia adjusted or the boller turmed on or off. The neutral zone of the
boller portion of the control is fixed at £5°F (£3°C) whils that of the mixing
valve portion is adjustable from 42°F (+1°C) 1o £10°F (£5°C). In the event
of unsteady mixing valve behavior, incréase the neutral zone. Refer 1o

table 2 on page 5 for suggested seftings.

e eepe————
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On the front of the Control:

tekma

Wigng sase Coreroi

type 203 front adjustmants

Heating Curves

The heating curve ia the ralio of incresse in supply water
temperature 1o a8 comesponding decresse in the ouldoor
ambient temperaiure, The cormed adpsiment of the mixing
valve and boiler heating curves is defined by the lollowing
farmula:

design supply temp. - room tempsaratura
TOOM 18Mp. - dasipn oulsoor temparalurng

Heatlng curve =

Example

Thiz example will demonsirate how to calkculate the heating
curve valuas for both the mixing valve and boiler portions of the
control. The mixing valee healing curves are identical for both
the type 203 & 205 while the boiler heating curve is unigue o
typa 205 only.

For the mixing vahve
« Dasign culdoor lemp. = -20°F (-30°C)
* Design room lemp. = 70°F (20°C)

+ Design supply temp, = 124°F (50°C)

50°C-20°C

Mixing valve 124"F-T0"F iz =
2070 - (-30°C)

healing curve ~ 7geF . (-20°F)

For the boller portion of the control
+ Dasign outdoor temp., = -20°F [-3070)
» Design room temp. = 70°F (20°C)

+ Dasign supply temp, = 160°F [TO0°C)

70°C-20°C

160°F- 70°F e
20°C-{-30°C)

70°F - {-20°F)

Baoilar circuit
heating curve

Thus the mixing valva haating curve is set to 0.6 and the boiler
heating curve is sel 1o 1.0. Please perform the "Testing”
procedurs on page 7 bafore plugging in the control.

fekmar
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Table 2 Soma typical sattings
Huating Mautral Heating Cura Heating
Systam Tone Starting Tamp. Curve
Radiant floor | +2°F{£1°C) TOF{20"C) 0.7
Convaciarns +PFE{H1%C) TS F{24°C) 1.5
Fan cail +FFF(£1.5°C) | B0"RETC) 1.5




Adjustments for the User:

1.

Narmal Oparation

TheX$ knob shifts the heating curve during normal operation. Shifting
the heating curve causes the average room lemperature fo be
increased or decreased. Tha "I selting corrasponds lo the "as
dasigned” condition. Adjusting the knob fowards "s” or *-° changaes the
water tamperatura by approximately 4°F (2°C) per diwlzlan.

Setback Operation

The ) knab shifts the heating curve during setback aperation. In the
satfing 'II' the water temparature is 20°F (10°C) cocler than during
normal (F) operation. Adjusting the knob towards '+* increasas the
water temperature by 4°F (2°C) per division. Adjusting the knob
towards ' lowers tha water tempearalura by 5°F (3°C) per division.

Madea Salaction

TastingSarvicing modes

Off Off. The mixing valve stays whare it is, regardless of what
(or F) happens in the system. The timer continues 1o oparate so the
correct time is maintained.

C The mixing valve rotales towards its closed position.
O  The mixing valve rotates towards its open position.

Running modes

The control switches betwean normal (33 and setback | ) ¥
operation according to the timer program. A blue lug
bigh:auﬂ:ld-:pnrlnd-ﬂ:r-dmmm it.

-J:i- The control ignores the timer program and leaves the heating
system at the normal :-3:'(-] temperature. This setting is used
whan no temparalure setback s daesired during a epacial
pocasion [eg. a party).

) The control ignores the timer program and leaves the heating
system at tha satback ) } temparatura. We recommend you
usa this satting when the building is not cccupied (8. during
halidays).

4, Programming of the timar

T-day Program

The timer & supplied from the factory with a 24-hour dial which can be
changed 1o a 7-day dial by the following procedure:

1. Sat the time to 24.00 hours {12 midnight}

2 Take the timer ring ouf of its recass. (1)

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

4. Turn the timer ring over and insar it such that the corasponding
week-day ( | = Sunday, Il = Monday. . .) is adjacent 1o the window
(3L

5 Sei the timer to the correct time and program the setback periods.

% ..

B - position mode switch




Setting the timer to the correct time
Turn the large hand clockwise until the correct tima on the ring
Is posnted 1o by the switch in the upper laft hand cormar,

The clock hare ia sal o
B:00 am. a8 indicated by
the timar ring,
heurs (8 pom.).

Programming the setback pariods mat 21.00
The beginning of a setback period is set by a blue lug. A red

lug ands the setback period.

Testing and Troubleshooting ¥

Testing:

H any of the following tests fail, check that the Insulation on the wires s not
praventing proper connection 1o the terminals.

Step1 Test the sensors Using an ohmmeter, measure the resistance baltwean tarminals 1 & 5, 2 & 5, and (if connected) 3
& 5. The table below lists the axpected resistance values at various sensor temperatures. The
resistance between ground (the pipes) and any terminals 1 to 8 should be greater than
1,000,000 ahms. Mo voltage should be present batwean any of these terminals and ground,

Resistance Sensor temparature Resistance
ohms °F

3,700 150

HResistanca Sensor emparatura
ohms *F °C
58,000 50 10

43,000

20

2,400

170

17,000

10,000

- 32

1.500

190

R P

43

1,000

210

5,600

54

730

230

100
110

140

Step 2

Stap 3

Step 4

Step &

Tast the ATUY

Tast tha power
supply

Tast the Actuating
Motor

Tast the bollar

Test the control

if the HTU ks connectad, than with an ohmmeatar, measure the resistance bebween terminal 7 and
terminal 8. Tha resistance should be between 10,000 and 20,000 chms when the adjusting dial of
the Room Temparature Unit (RTU) is sei at 88°F (20°C).

Turn on powsr to the transformer. Using an AC volimeter, measure the vollage between
larminals 15 & 16 and 14 & 18. The voltage should ba batwean 22 and 28 valt AC,

Eridge terminal 12 fo terminal 14, The Acdualing Motor should open the mixing valve. Cloze the
valve by bridging terminal 12 to 14, i the motor does nol oparate in either direction, than chack
that power is supplied 10 lerminals 14 and 16 and that the wires from terminals 12, 13 and 16 1o
the motor are connecied. W the motor still does nol operate, then it must be replaced,

Mote: The Actuating Motor requires 3.5 minutes to rotate the mixing vahve from closed lo apan.

if the elecironic control iz a type 205, then the conirol also operates the boiler. A wire bridge
from terminal 11 1o terminal 14 should turn the boiler on; if # dossn then the boiler is incorrecily
wired 1o The conrol,

Plug the contral into the socket. Switch the mode selector to position O; the ‘open’ light should
coma on and the Actuating Molor should tum the mixing valve towards the opan position,
Similarly, when the mode selector is ewitched to © the mixing valve should turn towards tha
closed position. Switch the mode selecior to (5 and the control should bring the heating system
up to the required operating temparature. i the control
does not periorm 8s stated, then it should be sent to
telumar for repair.

Manual Operatlon The mixing vale can be manually
operated once the Adualing Motor is disengaged. To
dizsengage the cylindrical coupling of the Actuating Motor
fram the handle of the mixing vahe, pull the coupling
towards the Actuating Molor and furn the mixing vahle
handle. Turn the handle towards 0% 1o close the mixing
valve and towards 8" to opan it. For typa 223, bridge
terminals 11 to 14 io operate the boilar (oy its aguastat).

7
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Troubleshooting: Perform the following chacks until the problam |s solved.

Tha bullding is too wWarm 1. Check that the dial on the control and the adjusiment dial on the Room Temparatura Unit
are set at their normal sattings. i.e. center scale (*117) and 68°F (20°C) respectively.

Chack that the timer shows the correct time of day (and day of wesk if in the 7-day mede). = the
timer programmed for the prasent building useage? ks the mode switch in the () pesiion?
Check that the temperature sensors are all properly installed. (See page 3.).

If the building is too warm during the night then the seiback Emit adjustment may have 1o be
decreased. Generally this adjustment is set to the design culdoor temparature,

If a condensing type of boiler is used, the minimum boilar tempsarature adjustment [typa 205
only) could be set too high. It should be set at 70°F (20°C) for a condensing typa of bailar.

H it Is warm outside then unplug the control and tumn the haating curve starling temperature
down 5°F (3°C). i it is cold outside then disconnect the ATW, replace the 15k} resistor, and
adjust the heating curve 10% every 2 hours until the desired room temperature |s maintained
during normal (daytime) oparation. Re-install the RTU.

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

ha

m e

The bullding is too cool 1. Check that the Yf dial on the control and the adjustment dial on tha Room Temparature Linit

are set at their normal settings, i.e. center scale and 68°F (20°C) respactivaly.

2 Chack that the timer shows the correct time of day (and day of week if in the 7-day mode). s the
timer programmed for the prasent building useage? |s the moda swilch in the (T) position?

4. s the pump operating?

4, Check that the temperature sensors are all properly installed. (See page 3)

5. Check tha position of the mixing valve; if it is fully opan then the boilar Is not hot anough; the
boilar's heating curve may bae set too low, andior the boiler's aguastat may b it 100 low.

6. K the building is too cool during the night then the satback limi adjustmant may have to be
increased. Genarally this adjustment is set 1o the design outdoor lemperatura.

7. If it is warm outsida then unplug the control and turn the heating curve starting temparaiure up
5°F (3°C). It it is cold outside then disconnect the ATU, replace the 15ki} restator, and adpst the
haating curve 10% avery 2 hours until the desired room tamparature & maintained during normal
(daytime) operation. Fe-install the ATL.

B. Go through the six steps of the preceeding test procedure on page 7.

Does O and C (open & closa) on the mode switch work? (ie. i the control's power supply ok7).
If the electronic control is operating the mixing valve comectly, than only the timer needs 1o be
repaired. Tum the two fastening screws 1/4 furn eountar-clockwise and carefully pull the timer
out of the electronic control, Unplug the connector, When installing the timer, ensura that the
red dot on the connaectar aligns with the red dot on the timer. Tumn the fastening screws CW,

~  Limited Warranty

Tha timer doasn't aparate
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