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The tekmar One Stage Boiler Conirol 250 is an electronic outdoor reset control that is designed o
regulate the supply waler tempaerature from a single boiler based on the outdoor air lemparalure.

This reliable and versatile control has settings for heating curve, differential, minimum boiler operating
lemperature, and warm weather shut down temperature. Also included are indicator lights, a test button
and a selectable lime delay between firing cycles,

The One Stage Boller Control 250 is a cost effective answer for outdoor reset in many single boiler
applications,
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Technical Data j hqﬂm%ﬁg
Technical specifications Features —
Dimensions — 2-TIB" x 4-304" x T/&" Indicatar lights — Powar, UnCoce, WWSD,
(74 x 120 x 22 mm) Minimum, Boiler On
Waight — 1 ko (450g) Setback fimer input — dry Contacls required
Ambiant — 30 1o 120 F { 0 1o 50° C) < 90% AH Unoccupied temperature  — Cecupled -10°F (8°C)
non-condensing Delay batwean firing cyoles  — 30 seconds or 3.2 minules
Power supply — 20 1o 2EVae Class 2, 2VA Teast buttan — turna on bodler and resals
.. Relay capacity — — 24V Class 2, 48VA . the: tme delay
Bansors — 10 k2 @ T7°F (25° + 0.2°C), curve 3, | Adjustments
NTC thermistor accurate with up to 1 Heating curve — D4to3 B

500 ft. (150 m) of 18 gauge wire
— +05"F (£0.3°C) |

Conirol acouracy |

Minimum temperaiure
Boilar differantial
WWSD temparatura

— 50 to 170°F (1012 77°C)
— 2ta 42°F (1 to 23°C)
— 55 tp B5°F (13 10 29°C)



Outdoor Reset Strategy

Correct setting and shifting of the Heating Curve... the key to More Comfort and Energy Savings.
Heating Curve T
A outdoor temperalures becorme oodder, heal losses from a building increase, | g l :'ig

requiring that more heal be added o prevent the indoor femperature from also J}"
b=coming colder. This tekmar reset control measures the outdoor temperature and a5 IX/
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itbecomes colder, the heat logs is balanced by making the heating supply water hoter,
The Heating Cunve is used 1o calkoulabe exacily how hot to make the supply water at
differant outdoor temperaturas. It detesminags the numbsr of dagreas the supplhy
water temperature is raised for each degree the ouldcor temperaiure falls.

= I the Heating Cunve selectod 5 foo fow; the heating system will not be able o raise
the supply temperature high enough to keep the room temperature warm during
colder weathar. )

» Hihe Heating Curve sedectad is foo high, too much heat |s delivered and the bullding |
will ovarheat during colder waather, m A & m b

Warm Weather Shut Down (WWSD) A R

This conirad shuis off the bailer when the cutdoor temparature is above the WWSD point and heat is no longer neaded.

When the cormect WWED point has been selected, overhealing is preventsd and comfort and energy savings arg increased.

when outdoor tempearatures cool off again, the haating system is tumed on at the WWSD point to start defivering heal.

The WWSD point is usually the desired room temiperature in the building, however infernal heat gains [from appliances, people,

gte.) can change heat requiremants and sometimes the WIWSD point must be selectsd through trial and error.

« When the sysfem iz operalimg maar the WWED point and the buiding iz foo cold;  the WWSD point should be raised.

= When the syslem iz operaling near the WWED poind and the budding iz foo warm,  the WWSD point should be lowered.

Sequence of Operation e
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« Whan the One Skage Boder Condral 250 is powered-upy;  the "Power” light will come on, and the control will use ils sensors
1o measure the outdoor tempearatura and the systam supply water tamparatura.

« If the ouldoor temperature is warmer than the WWSD poinf; the "WWSL® light will come on.

= If the outdoor lemperatune is colder than the WIWED paint; the control calculates the desired supply temperature based on
{he requiramants of the Healing Curve or on the Bailar Minimwm satling, whichewsr is highest.

= if the Baier Minimurm seifing is higher than the Heating Curve reqguiremant; the *Minimum” light will come on and the baoiler
and “Bedler on® light will cycle on and off to maintain the supply temperature at the Boller Minimum setfing.

= if e ouldoar lemparalure is cold ehough lo operale on the Healing Cunde: tha “Minimum®” light will fade out, and ha contnal
will cycle the boilar and the *Boiler on® kght o maintain the supply water tamperaiura at the Heating Curve desired temparatura.

Mote: Each time the boiler is furned off, the control will keep it off until af least the minimum time delay has expired.

« I tha larmiinals Lind) Sw — Com San (5 and §) arg shorted fogether; the "UnDce” light will come on, the Heating Curse will
b shitted down, and the WWSD paint will be lowarad by approximately 10°F (6°C).

To pbtain the best operation from 2 resel control, it is imporiant to measure the syshem supply femperadurne a5 accurafely as possible.
Whenever the control is enengized, fhe sysiem pump must operafe fo mainfain conftinuous waler flow across the supply lemperstune
sensor. Reler fo the Essays E 001 and E 002 for move detaled information regarding conirol sirategy and integration of control functions.

Installation

Caution

Improper installation and operation of this control could result in damage to equipment and possibly even personal injury.
It is your responsibility to ensure that this control is safely installed according to all applicable codes and standards.

Step Oneé = Getting ready
Check the contenis of this package. I any of the contenis listed are missing or damaged, please rafar to the Limited Warranty
and Product Return Procedurs on the back of this brochure and contact your whaolesaler or tekmar sales agent for assistance.

Tipe 250 includes; = e Control 250 = One Cutdoor Sensor 070 « One Supply Sengor 075 or 071
« One Data Brochure O 250 « One Data Brochure 000 = One Application Brochure & 250
Cther irformation availatie: = Essay E 001 = Essay E 002

Read Application Brochure A 250 and select the correct Application for your job.
Note: Carafully read the delais of the Application, and he Sequence of Operation section in this brochure fo ensurg el you have
chosen the proper confrod, and wunderstand its funclions within the operational requirements of pour sysism.
Etﬂp TWI:I Er—— hhmﬂng L e e o . e covsewnewen  on sl e e =L e e

The control is mounted in accordance with the instructions in the Data Brochura D 001,
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All glectrical wiring ferminates in the tvo winng chambers al the botiom front of the contral, If the control is 1o be mounted on
an edectrical box, the wiring can be roughed-in at the electrical box prior o installation of the control (see Brochure D 001).
Standard 18 AWG solid wire is recommended for all low voliage wiring to this contral.
Caution: Power should nat be applied to any of the wires during this rough-in wiring stage.
+ |nstall the Outdoos Sensor 070, and the Supply Sensor 075 or 071, according to the instructions in Data Brochure D 00 and run

the wiring back to the control.

= Install a 24Vac Class || fransformer with a minimum 5VA rating choss 1o the contral, and run the wiring fram the transhormer
1o the control, A Class I ransformer must be wsed. Do not connect any of the transformer ferminals fo ground.

* Install the wiring Irem the boiler control crcuil o the control, conforming to the boller manufacturer's instructions.

+ Ophiovr; Install a sefback limes and run the wiring 1o the contrad,

Step Four e Testing and connecting the wirng  e—e ——— - —  — — — —""= ——— ————

Caution
These lests are to be performed using standard testing practices and procedures and should only be carried out by
a properly trained and experienced technician.

& good quality electrical test meter, capable of reading from at leasi 0 — 200 Valts AG.. and at least 0 — 2,000,000 Ohms,
Iz ezsential to properly test this control.

Al no time should vollages In excess of 28Vac be measured at any of the wires connected to this contral.

Tast the sensors -
These tasls musib&parfﬂrmaﬂ before power i applled 1o the conired and before the sensors are connected 1o the terminal strip.
Test both sensors acconding to the instructions printed in the enclosed Data Brochure D 001,

Tast the powar supply
» Ensure that the wires from the power supply transformer are not ouching each other, any other wires or ground, Tuen on the
power, and using an AC voltmeter, you should measura batwaen 20 and 28 volts al the secondary side of the fransformer,
« Turn off the power and complete the electrical connections 1o the lerminal strips of the control.
Fower and oulpul conneclions; Caution, Maximum 24 Voits o~ Ma 2 Nolls—, .~ Do nal apply —.
Fers

Connect: the fransformer (o terminals & — A (1 and 2),
= the boiler circuit to terminals Ht — Hi (3 and 4).

Sengor connections; Caulion, voltage Iz never applied to these terminals ——
Connect: the Cuidoor Sensor 070 to tarminals Com San — Ouf Sevt (6 and 8).

= the Supply Sensor 075 or 071 to terminals Com San — Swp Sen (6 and 7).
« Opdiony Connect a setback timer to lerminals Und Sw — Com Sen (& and 6).

Settings : e
Heating Curve
To calculate the correct seting lor the Mosling Curve = design supply temperalure - room temperaiure

Hesgting Curve, use the following formula: roam iemperature — design outdeor temparatere

For example: - design outdoor temperature = 8°F (-15°C} 5 X
- room temperalure = TO°F [21°C) Heating Curve = 180E-T0F = HE s
. design supply lemperature = 160°F (T1°C) 7rF-5F 65°F

It thia eystam design supply waler lemparaiura s unknown, & sl sating can be caculated wsing thase typical supply tRmparatrns:
+ Fan ooils ... 180 1o 210°F (B2° 40 99°C) = Corwactars .. 1807 ta 180°F {717 1o B8 C) = Hydronic radiant fiears .. 1007 1o 130°F (387 1o 54°C).

Warm Weather Shut Down (WWSD) - . e
The WWSD dial can be adjusted Irem 55 1o B5°F and its function is coversd under the Outdoor Reset Sirategy section on page 2.

Ditferential and Time Delay
The dgifferantial adjustmend sats how tar tha actual supply watar termpera-
ture may daviate from tha desirad tamperature bafore the boiler s urred
on or pif, and is determined by the fiow rata through the boiler refative 1o the
amauni of heat produced. To prewent short boiler cyclas, the control has
a minimum tma delay of 30 seconds betwesn fning cydns, which can b
lengihened 1o 3.3 minubes by cutting the jumper wire begide lerminal 5.

Difterantial
this scamile
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Differential = __Bluhr __ il
US GPM x 500 R %i;...,f
100,000 Btw'hr . r . . .
Far examplhe: = 10°F {6°C) * + } =
o 20 US GPM x 500 Time
Ir thig example, 1he balles will urm on when the actual lemperature falls 5°F {375 balow tha desired temparaiuna and will fum off whan the actual
lemiparalure rises 5°F (370 above the desired lamparatura Trial Ditferential setings: ... 10° b 20°F (8 10 11°C),



Minlmum Boller Operating Temperature

This dial shoulkd b& g8t according to the requirements specitied by tha baiar
manutaciurer, Many boilers reguire a minimum operating temperature to
prevent corresion from flee gas condengation. The control raises the supply
temperature 1o the Minimum whaen the oulcoor temperatlure drops below the
WWSD satfting, and holds it thera until the outdoor temparature becomas ookl

enough to require opargtion on the heating curve.

Typical Minirmum Bailer Operating Tamperatures; - Sieal Tube Bodars .. 140° 0 180°F
(B0 1o B3C) = Casl Iron Boders . 1307 i 150°F {547 b 66"C) » Copper Tube Baoilars
... 1057 18 150°F {41° 1o BE°C) = Condensing or Electric Bolars . 50°F (107
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Setback Timer Input

An aptional sethack timer can be connected to the type 250. When the timer contacts close, shorling logether the temminals

LinD Sw — Com Sen {5 and &), the contral will enter a setback mode and lower the WW3D temperature by 10°F [(6°C).

g e ,%L!%-.F';" :

Testing and Troubleshooting

Therg are five LEDs on the front of e condrol ihal will 2ig in feshing and roubleshooting.

The LEDs indicate the foliowimg furchoms:
» Powr lght on
« UnCioc, bgiht an

poird will be lowerad by 10°F (6°C).
= WWSD fight on

— The 24\ ac power sourca has bean connactad and he conlral is anangized
— Tha terminals LUnd Sw— Com Sen (5 and &) are shorled together, the condrad is in setback and the WWsD

— Thie control is in Warm Weather Shut Down, the outdogs lemperature ig higher than the WW3D
gatting and the haat sourcs will stay off.

¢ Minirmur ght o — Tha conirol iz malnialining minimem boiler operating temperature. Mot cold enough for heating curve operatan,

= Haat light on

— The internal relay is on, cosing the terminal HT — Hi (3 and 4) contacts. The heal source shauld be on.

« I gadition fo the LEDs, this contral has a test button witich checks the operation of ihe inlernal refay and the bofler circuit.
Wihen Bhe best button s pushed and held down for at least one second, the internal relay s energized, causing the "Boller on® lght
to come on and the bailer 1o operate, |f the “Boder on” light comes on bart the bodler does not, chack to s8a that all companents ang
properly installed and fully operafional, and that there 15 power 1o the boiler. Check the wiring from ferminals Ht — Ht (3 and 4) of
the contral fo the boiler control circuit and consult the boiler manulacturer's installaton and roubleshooting instructions.

Before you leave

* Irestall b wiring coveer o She wiring chamiber and Ssecure il with the scraw providad. = Place tha front covar an the conirol to cover the satting
dials and snap it ik placa. « Place this brochure, and all ather brochures relasing to the installation, in the pratective plastic bag supplied with tha
ponirol. = Place he bag in & conapicuous location near the comrol for futura rafarance. « It is imporiant o scplain the opesalion of tis contial within

the sysiem io the and user, and anyone elsa who may be cperating the Sysbem,

Limited Warranty and Product Return Procedure

Limited Warranty: iekmar wismans (o the ariginal purchaser each tekmar
product againg! delects in woekmanship and gks whan tha product is
matalled and used in compiance with 1ekmar's instructions.  This limited
warranty covers the a5t of pars and labaur provided by belmar ta connact
dialects in matariale and/'or workmanshig. Returnad products that are fuly
operational ara nod considared awarranty case. bekmar glo does ol cover
parts ar kabaur ba remave, lranspon of reinsiel & detective . takmar
will ot b= kabds for ary damage other than repair or replacement of thi
dafeclive part or parts and such regair or reglacement hall b desmed 1o
e Ihe sole remedy fram iexmar.  This warramty shall not apply 1o any
diatects causad or rapairs required a5 a result of unreasonaible or negligent
usa, naghct, acciden!, improper installaiion, or unauthonzed repas or
aliaratans, Incase of defect, malfunction or fallura fo conform to warmanty,
iekomar will, for a warranty pariod of 24 months from the dabe of invoice o
tha omginal perchaser or 12 months rorm the date of installation of the
product, whichever occurs first, repar, exchenge or give cradi for the
dietective product, Any axprass or implad warranty whach the purchiaser
may have, mcluding merchantabslily and liness lor a paricular purposs,
=hall nat exband beyond 24 months from the date of invoice or 12 months
rom the date of inslakation of tha product, whichawvar oecurs fins,

Replacemenis: lekmar can send replacement products If requested. Al
raplacements are invalcad. Any possile credit or the replacemarn will only
ba issued ance The replaced product bas been relumed (o lekmar.

Product Relurn Procedure: Products that are belisvad to hawvs failed
gt b ralurned ta tekmar Control Systams Lig, 461 1-23rd Streat, Vemon
B.C. Canada V1T 4K7 when agreed b by tekomar. The instaler or olher
qualified servics mu=d, &l the owner's expanse, datarming which
camponent has failed. The product musi be maturned comphibe with

gll of s components (sensors, base, eic.). Products musl be relumed
togesher with the proal of purchase to the onginal purchaser who then
FEILme lrraEmduntmmkmar gitar recerving a Redum Goods Authorizalion
(RGA) 0 r from tekmar,

Plaase include thi fallowing mfarmation sith the
ol the arginal purchaszar, ha FGEA numberand a

. The full addrass
iption of the probdam,

From the U.S.A., in order to gvoed customs charges, products must be
redmed via LIS Post with the package deary marked wilh the FGA
rurnber, product ype and the stateman “Canadian Product returnad for
repair®, For ghipping purposes the produwst can be velued al ona halflist price,

1} M retumesd duri
takmar wil lgsug

the warran
Il cradit for

parts.

2) M relurned during 1he waranty pariod and the product is fully opara-
tianal, tekmar will return the product to the anginal purchases for a
tasting cost of 530000 plus postage.

3 M reburned during the wamanty penod and the product is not damaged
and is fully cparational, takmar can fake back the product for a retum
charge of 40% of ihe products net valua. This reguest has 1o bs
specilied otharwise the product will be returned with a lesting cast of

£30.00 plus postage.
4] I rejumed alter the warranty pericd and the product nesds mapair,
takmar will rapair and retuem tha procuct. Repair and postags oosis wil

b irvpiced. hbomar's repair cosis are caleulated at 30,00 ¢ hour plus

. It tha rapair costs will b= mare than $60.00 a repar

pariod and tha product is defectiva,
a raturnad product less cost of missing

the cost of =
estimate will be sant to tha ariginal purchaser.

In Morth Armerica: iekmar Contral Systems Lid., Canada
lekmar Control Systams, Inc., US A
Head offica: 4611 - Z3rd Streat
Varnan, B.C. Canada V1T 4K7
Tel. (E604) 545-7748 Fax. (604) 545-0650

Product designs and Beralurs ane Cogyrigh! © 1981 by
TearFar Coninal Systams Lid, and lekmar Coningl Sysiems, Ino

Al specifications are subject to change without notice. £
Prirted in Candds on recyded paper. b/ .E_}




	D 250 - One Stage Boiler Control
	Technical Data
	Outdoor Reset Strategy
	Sequence of Operation
	Installation
	Settings
	Testing & Troubleshooting

