D 04 | Boiler/Heatpump Control 204 t ck ®
Boiler & Domestic Hot Water
4/87 Control 218 mar
Control Systems

The tekmar BollesHeatpump Cantrol (204) will regulate the supply water temperature of a heating system as a function of the outdoor
and indoor air temperatures. The Boiler & Domestic Hot Water Centrol (218), in addition to regulating the supply water tempearature of
& heating system, will also regulate the ganeration of domastic hot water (DHW). The controls regulate the supply walar temperature
by varying the duly cycle {on time versus off time) of the boiler or heatpump. A 5 minute minimum off peried helps prevent shon,
inefficient duty cycles and compressor overloading. When domestic hot water is required the Boiler & DHW Control tums aff thae
heating systam pump, turns on the DHW pump, and cycles the boler or heatpump until the storage tank is up to temperatura. The
genaration of domestic hot waler takes priofity over providing heat to the building, but during setback the DHW storage tank receives
no haat from the boller or heatpump. During warm waathar the controls automatically shut the heating systam down but the Boiler &
DHW Contral will continue 1o generate domestic hot water. Both controls have a quartz timer for programming a normal‘setback
schedule for the heating system. The programmable quartz timer in both eontrols has a self-charging 72 hour backup battary and
can operate in either a 24-hour or & 7-day mode.

type 204 includes: type 218 Includes:
1. BallarHaatpump Control 1. Bodler & Domastic Hot Water Cantral
2. Contral Sockat 2. Cantral Sockat
3. Outdoor Sansor 3. Ouidoor Sensor
4. Sensor 4. Boilar Sansor
5, Domastic Hot Water Sensar
Typical Applications:
11 bype 204 | 29 bype 218
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Far more details on this application see brochure TOD pagea B. For mare desils on this apglication see brechure TOD page 2.



Technical Data:

Relative Humidity =95%, non-condensing

Temperature Range A0 -120°F (0-50"C)

21 - 28 Vae, 60 Hz, VA
Class 2 transformer

Weight 1.51bs (0.7 kg)

Power Supply

| Installation

Machanlcal Installation:

The sockat which the alectronic contral plugs into can be mounted on a wall using screws. The wires from the sensors can eithar be
routed through the punch-outs in the bottomn of the socket, or through the punch-outs in the back of the socket.

Electrical Installation:

Tha tekmar® Electronic Contral terminates the wires in a plug-in sockat; no wires are directly connected to the confrol. This plug-in
system simplifies installation and troubleshooting procedures, Terminals M & L (15 & 186) of the socket must be connected 1o tha
secondary side of a 24 Vac dass 2 transformer. The iotal load of the control is approximalaly 3 WA

5 minute minimum time delay between cycles .
Tha 5 minute minimurm time delay betwean firing cycles of a heatpump or boller is optional. The control is delivered from the factory
with tha dalay enabled. To disable the time delay, install a wire from terminal 5 to terminal & in the confrol's socket.

DHW Dalay

Aftar the domestic hot water storage tank (DHW) has bean haated up to temparature, the boilar will stop firing but the DHW pump will
continue to circulate boiler water through the storage tank’s haat exchanger for an additional 3 minutes before the control swilchas
back to operation of the heating system.

typa 204 wiring | typa 218 wiring
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. Installation of the Temperature Sansors:

Mote: Eech sensor is connecied to the sockel using & two conducior cable
{g.g. 2 x 18 AWG). The overall length of each cable can be up to 1700 #.
(500m} but the sensor cable should nod be run parallel to any power line or
telaphone cables.

1. Boiler Sansor
Lisa the provided strap to fasten the boller sensor to the (hot) boiler supply
pipe approximately 20 in. {50 cm) beyond the culput where the pipe exits
thi bailer. In order io oblain exac lemparaiure maasuraments, the brass
sensor surface must be in tight contact with the plpe. In control type 204,
connect 1his sensors 2-conductor cable to terminals 3 & 5. In conirol Type
218 connect 1o terminalks 2 & & of the conirols sockel.

2. Domaestic Hot Water Sensor

Tha domaestic hol water sensor is designed 1o be mounted in a 17327 [12.5
mm) inside diamater wall in the domestic hot water storage tank. The
minimum inside well diameter can be 12° (13 mm). i the domestic hat
water storage tank has no waell, then tha sansor must be strappad to the
fark in an area thaf is the most representative of the DHW temperature;
the sansor should not be mounted to the oulpul pipe unbess there i &
continuous recirculation of waler through the DHW tank, Connect this
sensar's 2-conducor cable 1o terminals 3 & 5§ of the contral's sockat.

3. Owtdoor Sensor

The cutdoor sansor should be mounted on the side of the building whene

the main, ocoupied rooms ara. i should not be mounted immadiataly

above a window or ventilation opening, With two screws, attach the black
. base of the sensor o the wall. The hole for the cable emiry musi

face downward so that moisture can drain oul of the sensor. Connect a

bwa conducior cable, from the outdoor sensor terminals to terminals 1 & 5

of the contral's socket,

4. Room Temperature Unlt

The room temperatura unil (ATU) is an optional piece of equipment for the
Electronic Control. The RTW is normally installed on an interior wall of the
main living area of the building. Do not mount the ATL naar a heat source
{e.g. afireplace, sunlight through a window, eic.) or in a drafty area { e.g.
near an extanor door or a window),

Uling a scrawdriver, gaently pry the adjusting dial off the front of the RTL.
The brown cover can now be removed from the black case. Fasten this
base to the wall using two screws, Connect a two conductor cable 1o the
RTUs tarminal block, Replacs the brown cover on the RTU and carsfully
push the adjusting dial back onio the shaft. Set tha AT to 68°F (20°C).
Then, at the control's socket, remowe the 15000 ohm resistor from
terminals 7 & & and coanect the two conductor cable from the ATU 1o
terminals 7 & 8 of the confrols socket,

Operation of the Room Temperature Unit
The ATU is not a thermostat, Athough it provides a remole adjusiment for
the user, the RTU is primarily a secondary sowrce of temperature
irdormation for the Electronic Control. Whenever solar radiation, &
firaplace, or any other heat source causes the room lemparaturé to
increass, the ATU causes the Electronic Control o immediately decrease
the amount of heat supplied by the heating system. The ARTU also enables
tha Electranic Control to owverdrive the heating system for a shart interval
‘ during heat-up from selback 1o normal room temperature. This action
reduces tha time regquired to restore normal room temperaiune. H avan
faster response is desired, install 8 jumper from terminale 4 o 7. This wil
cayse hotter boiler water 1o enter the heat distribution system for a short
time whan going from setback inte normal mode. Install this jumpar
only if the system can tolerate hot boller water.
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Adjustments |

On the back of the Control:

typa 204 rear adjustmants

. Mautral Tons

The neutral zone sets how much the aclual supply water temparature may
deviate from the desined termperature before the boiler is turned on or off.
To prevent short cycling of the boiler, the Neutral Zone should be set
slightly higher than one half the emperature rige through the boier.
Btuwhr Eg: 80,000 Btwhr
US GPM x 500 " 9US GPMx 500

Tha lemparatura rise is 20°F, so set the neutral zone to more than £10°F,

Watls _ 8000 Watls
litreshr x 1,16 " 2000 Ihr ¥ 1.16

Temperature Rise = = 20°F

Temparaiure Rise = 4"

The temparalure riss is 4°C, so sat the neutral 7one to more than £2°C.

K tha Meutral Zone is set too low, the 5 minule delay batwean firing cycles
will halp to protect the boiler from shor, inefficient oycles, To disable this
tima dalay, ses the section *Electrical Installation” on page 2.

. MinlmumMaximum Boller Temperature

Tha ranga of adjustmaent is T0°F (20°C) to 130°F {55°C). This adjustmant,
depanding on the posilion of the switch at the rear of the control, seis the
maximum or minimum temperature of the boilerheatpump. The minirmurm
baoiler adjustment should be sel to the boller manufaciurer's spacification
for the minimum allowable oparating temperaiure of the boiler to prevent
problems from condensation of the exhaust gases. The maximum
temperature limit s useful for healpumps and condensing bailars,

. ‘Warm Waather Shut-Down

When the culdoor alr lemporature rises above this sel-point, the control
keeps the heating system off and only generates domesiic hotl water
when it & needed. For increased enengy savings during seiback [night-
tima), the haating system is kept off until the outdoor air temperature is
28°F (15°C) balow tha satting of this adjustment. Eg. # the warm weather
shut-down is sel at BE*F (20°C) then the boiler won furn an until the night-
time temperature is balow 40°F (5°C).

. Domaestic Hot Water Temperature

Se the desired domestic hol watar temperature using this adjustment.
The adjusimant range is 70°F (20°C) 1o 170°F {(80°C).
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On the frant of the Control:

Haating Curves

tekmar

Bigdber Coimvinod

iype 204 front adjusimenis

The healing curve iz the ratio of increase In supply waler
lemparature to a mrrnmmdlng decraasa in the outdoor
ambieni temperature. The correct adjustment of the mixing
valve and boiler heating curves is defined by the following

formula:

Healing curve =

diagign supply femp, - room temperaene

raam @mp. - dasign outdoor tamparatura

Example caleulation

= Daesign cutdoor tamp, = -20°F (-30°C)
* Dasign room lemp. = 70°F (20°C)
« Design supply temp. = 160°F [ F0"C)

Bailar circuit
heating curve

160°F - 70°F

F0°C-20°C

70°F -(-20°F)

20°G-|30°C)

Thus the heating curve value should be set to 1 on the dial,
Rafer o table 2 for some suggested sattings,

Table 2 Some typical settings

Haat Meuiral Minddax Haating
Source Zone watar temp. | Cures
Conventional Baoiler | £6°F(£3°%) Min 130°F 1.3
Condensing Boiler | +68°F(z3%C) Min T0*F 1.0
Heatpump 6 F£3%C) Max 130°F 06
Please perform the "Testing” procedure on pagae T

before plugging In the control.
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Adjustments for the User:

2,

Mormal Dperation

The 3% knob shifts the heating curve during normal operation. Shitting
the heating curve causes the average room temperature bo be
increased or decreased. The "II° sefling corresponds to the "as
designad” condition, Adjusting the knob towards "+ or "-* changas the
water temperature by approximataly 4°F (2°C) per division.

Setback Operation

The J knob shifts the heating curve during setback operation. In the
sefting "Il the water temperature is 20°F (10°C) cooler than during
normal [-‘,t:i-} operation, Adjusting the knob lowards °+' increases the
watar temperature by 4°F (2°C) per divislon, Adjusting the knob
towards ' lowers the water tamparature by 5°F [3°C) per division.

. Moda Salection

Testing/Servicing modes

Off Off. The relays for the boiler & domestic hot water are kept
{or F) off. The timer continues 1o operale so the corfect time is
miaintained,

On  The boiler relay is turned on regardiess of lemperature.

Running modes

The control switches batwean normal (35) and setback ( )}
operation according to the timer program. A blue lug
begins a setback period and a red jug ends it.

$t The control ignores the timer program and leaves the heating
system at the normal {-],‘I[-': temperature, This setting is usad
when no temperature setback is desired during a special
occasion (Bg. a pafy).

) The conrol ignores the timer program and leaves the haating
system st the setback { J) ) temperatura. We recommend you
us@ this setting whan the building is not ocoupéed (eg. during
holidays).

4, Programming of the timer

T-day Program

The timar is supplied from the factory with a 24-hour dial which can b
changed to a T-day dial by the following procadura:

S¢l the tima 1o 24.00 hours {12 midnight)

Taka the timer ring out of its recass, (1)

Turn the screw (2) clockwise until the number ‘T appears in the

window (3).

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

5. Sai the timar 1o the correct lime and program the seiback periods.

L pa =

)




Satting the timer to the correct tima
Turm tha large hand clockwise until the cormect time on the ring
i pointed to by the switch in tha upper kefi hand comear.

The clock here is saf o
9:00 a.m. as indicated by
the Hmer ring,
hours (8 p.m.).

nat 21,00

Programming the setback periods
The beginning of a setback period is =ei by a blus lug. A red
lug ands the setback period.

esting and Troubleshooting

Testing: H any of the following fests fall, check that the Insulation on the wires s not
preventing proper connection to the terminals.
Etep1  Test the sensors Using an ohmmater, measura the resistance between ferminals 1 8 5, 2 & 5, and (lype 218)3 &

5, Thae table below lists tha expected resistance values al warious sensor temperaturas, The
resistance batween ground (the pipas) and any terminale 1 to B should be greater than
1,000,000 ohms. Mo vollage should be presant batwean any of these lerminals and ground.

Sensor temperature Resistance Sensor lemparaturs | Resistance Sansor lemperature Rasistance
"F "G ohms F “C ahims F "G ohms
-50 | -45 59,000 &0 10 3,700 150 65 Boo
=30 -35 43,000 Ta 20 2400 | 170 Fi 360
-10 23 17,000 a0 32 1,500 100 BB 250
10 | 12 1goop | 110 43 1,000 210 100 180
4] 1] 5,600 130 o4 720 230 110 140

Step 2 Tes! the ATU Lising an ahmmater, measura the resistance between terminal 7 and tarminal 8. The resistance
should be between 10,000 and 20,000 ohms whean the adjusting dial of tha Room Temperature
Linit (RTU) iz set at G8*F (20MC).

Step 3 Tesl the power Turn on powsr lo the franslormer. Using an AC voltmeter, measure the voltage betwean

supply terminals 15 & 16 and 14 & 168. The voltage should be between 22 and 28 volt AC.

Step 4 Test the pumps Bridge terminal 10 to terminal 14. The heating system pump should turn on. B § does not, then
the pump's relay s incomecly wired 1o the contral, For control type 218 only, bridging terminal 13
io 14 should turn on the DHW pump. I if does not then the DHW pump's relay is incoreclly wired
io the control.

Step 5 Test the boiler During the following teat insar a wire from terminal 10 to terminal 14 (turn on the system pump)
50 thal there | water flowing through the boiler. For conirol Typs 204, bridging terminal 11 1o
terminal 14 should turn the boller on, For control type 218 bridging terminal 11 to 12 should furm
an the bailer. If the boiler does not lurned on then the bailer is incorrectly wired to the contral,

Step& Test the control Plug the control inta the socket. Switch the mode salector 1o position 1o On; the ‘Boiler On' light

should come on and the boiler should fire. Swilch the mode selector 1o (5 and the control
should bring the boiler & haating aystem up to the required

Tm m "
i, Fu ] 12 [ 13 1 ]
LFE oleli ], .,

operating ternperature, If the control does not perorm as =~ ]
B
Manual Operation The boiler and pumps can be - |

stated, then it should be send 1o tekmar for repair.

manually ocperated once the control is removed from its e purrips 8
socket. Turn the pumps on by bridging terminal 10 to 14. e 218
Set the boiler's aquastat at the required supply water TTw [ [z 1B 18

temparatura. For control lype 204, bridge tarminal 11 1o 14 ..LE pluf
to fire the boiler, and for control typa 218, bridge terminal sinr] L ovwl]
11 to 12 to fire the boilar, pump o7

7



Troubleshooting:

The building |5 oo warm 1.

Perform the following checks unill the problem [s solved.

Check that the $F dial on the control and the adjustmant dial on the Aoom Temperature Unit

are set at their normal seftings, i.e. center scale (™17 and 68°F (20°C) respectivaly.
2 Check that the timer shows tha cormact time of day (and day of week if in the T-day moda). Is the
timer programmed for the present bullding useage? |s the mode swilch in thah)  position?

-

Check that the temperature sensors are all proparly installed. {See page 3.).
if a condensing type of boiler is used, the minimum boiler temparature adjustmant could be set

too high. B should ba set at 70°F {20°C) for a condansing type of bailer,

E. I it iz warm cutside than 1he warm weather shut down may be sat too high. If it is cold outside
then disconnect the ATLU, replace the 15k(2 resistor, and adjust the heating curve 10% avery 2
hours until the desired room temperature is maintained during normal (daytima) operation. Fe-

inatall the AT,

B. Go through the six steps of the lest procedure on page 7,

The building is too cool 1. Check that the

dial on the conirel and the adjustment dial on the Room Temperature Linit

are sat al thelr normal settings, i.e. cantar scala (II) and 668°F (20°C) respactivaly.
2. Check that the timar shows the corract time of day {and day of week if in the 7-day mode). s the
timer programmed for the prasent buiiding useage? s the moade switch in the  position?

3. Arethe pumps cperaling?

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

5. K the control has its boiler relay continually on, yel the boiler does not lire continually, than tha
aquastat on the bollar must be set 1o a higher lemparature.

8. K the building is oo cool during the night then the warm weather shut down may need 1o be

increased. Naote: The setback warm weather shut down is 27°F (15°C) below the daytima safting.

7. I it is warm outside, the warm weather shut down may be set oo low. If it is cold outside then
disconnect the RTL, replace the 15k resistor, and adjust the heating curva 10% every 2 hours
writil the desired reom temperature is maintainad during normal (daytime) oparation. Rae-install

tha AT,

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

DHW not the correst 1.
Temparaiura 2

Is the timer programmed for the prasant bullding usage? DHW is not ganerated during setback.
Check the setting of the DHW temparature adjustment and that the DHW sensor is installad

proparly.
3. Chack that the boller's aguastal is set higher than the desired DHW lamperature,

Limited Warranty |

tekmnar Conirgl Sysiems (ekmar®) warrEnlE @ e onginal puchaser, each
bekmar product againat defecs in workmanship and mialenals, when tha product is
installed by a quaified person and uad in compliance with BhiFa"s iREruclons.
This wamanty covers The coal of paris and |abor provided by Lekmar B cormect
delecta i manerial andor wodurarship, bul doas nol mover parts of b
FEMEWE, TRNSpor or reinsiall the dalaciive product. iekmar will ol be Babde 1o ey
damage omer an repakr or replacement ol he defective part or pars and swch
rapair or replacsment shal be deomod fo be the sole remsdy from mkmar. This
ummﬂmﬂnwmﬂmﬂﬁmﬁ'lrﬂunﬂﬁnmulﬂ
Jnreasonable o negligenl uee, neglect, accident, impropér inslslation, ar
unarmoitred repar or alleralong,

in case of defect, mafuncion of lalune o conform to wasranTy, 1Bkmar Conirol
Symiama will, for 24 montha from e dane of Ivoloe or for 12 manibs frem he dae
alFsmalaicn of fa product, whichess: tcurs 1782, repair or exchargs &l lekmars

option, tho defective produd. The waeranty & not in efisct unil te warmny  @nd
has been fligd cun and returmed w0 lekmar Conirol Systens. Ary expréds of implied
warranly which (e purchasaer may have, includrg merchanbbiliy and finess fof &
particular purposs, hall not axend beyord 24 mantha. om tho dale of invess o
12 months fom e dane of ingmiiaton, whichewsr ocgurs lirst

Warranty Procadure

The insaler or aier quaified servce parson must, ab e ownec's BEEsrS,
determing which coenponant has foiled. | an AEuAlng motor, eecinonic caniidl,
friirg Walve, pUmp, sarsor, or other ekmar eomponant megures nepar, only that
companenl, BpEmer wim T proof of purchass of Fe fakmar squipment must be
returmed B the adginal purchaser. In order lor EMAr 10 prOCESS ANy WAty
claim, the Typs Farmbar and tabrication pumiser of f product and your fEe and
address must be inguded with the defiective comgdnant of produc.

In Marth Arrerics: tokmar Commd Systams, Lid., Canada

wekmar Comnod Systams, Inc., LUSA

Oiffica; Siie 15, Gompariment 27, AR &6

Waman, B.C, CANADA VIT 65

Tol.; (604] 5457740  Teleo: 048-B5304
Fax,; (504) 545-D650

wakmar Anguwandie Ekkironik GmbH & Ca, BKG
Dickersirabe 4

D-4300 Es=en 16, WEST GERMANY
Tel: (0201) 48841 Talex: A5THHES

AN speciicahons ara SUbject 10 Change WRNouT NONCE,

Peirmeed i Canasda
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