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Attention !
Get acquainted with this technical certificate beéoinstalling

the boiler.1t will allow you to install the boilecorrectly and to run
it as efficiently as possible.

1.Technical data.

Central heating boiler "Kalvis-2-..." (hereinafterfeeed to as the
boiler) is used for heating of various premises ngfeentral heating system
with natural or forced circulation is arranged.

Boiler has a socket for mounting 3x1,5...3x2 kW electheating
devices (with 2" thread) with temperature controhdaemergency
thermostats or without them (devices not included).

Kalvis-2-20

1 fig.

1.Air supply damper. 2.Combustion chamber door£a& iron doors.
4.Combusiton chamber. 5.Fuel loading doors. 6.Tloenanometer*. 7.Draught
adjuster. 8.Top loading cover. 9.Electric heatithgyice socket. 10.Cooling loop
installation socket**. 11.Service cover. 12.Chamolirick. 13.Hot water tube.
14.Ignition damper. 15.Draught damper. 16.Turbatat 17.Screen (only for
Kalvis-2-20. 18.Secondary air openings. 19.Ctalyst platesR2aturn water tube.
21.Drain tube. 22.Ash removal cover. 23.Fire gnaiever. 24.Movable fire grate.

Measures designated by letters are included in ‘mtachnical data” table.
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* The reaction time and accuracy of the installedrmomanometer (120, O-
4bar) are adequate to the measuring function thperforms
**After removing the cover form the shield and reing the cooling loop
socket cover cooling loop (not included) may béaited.

Main technical data:

Boiler type K-2-20 K-2-25 K-2-30 K-2-40
Nominal output, kW 20 25 31,5 40
Minimal ouptu, kW 10 13 16 20
Heated area, when the quotient of the
thermal resistance of the premises is|n®40...250| 180...300 220...380 300...480
less than 2,5
E Wood, waste wood, peat and
uel used .
saw dust briquettes, coal
Wood size L x @up to, cm 40 x 15 35x15 35x 15 45 x 1b
Wood position in combustion chamber across or
across along along across
Fuel load, dr(l) 100 120 175 220
Combustion duration* 4..8
Appr'OX|mate fuel consumption during 10-15 16 - 20 18 - 28 25 - 35
heating season, m3
Efficiency not less than, % 82
Boiler grade according to EN 303-5 3
Water volume in the boiler, | 81 | 84 | 102 | 116
Water pressure in the boiler, not
greaterpthan, MPa (kgf/cin 0.15(1.5)
Maximum permitted water temperature 100
°C
Minimum return water temperature 57
during operation °C
;I'gmperature adjuster operation range, 65 . 90
Parameters for cold water used to
dissipate excessive heat** > 2,0 anck 15**
Pressure, bar/temperature, °C
Minimal chimney draught, Pa 14 14 15 16
Exhaust temperature, °C when
operating at
- nominal output 223 225 226 225
- minimum output 161 164 166 171
Loading opening | from top 238 x 408 288 x 292| 288 x 492| 288 x 592
dimensions, mm from front 230 x 292 230x292| 230x 292 230 x 292
Overall dimensions, mm:
Hg / H 1335/13001467 / 14201465 / 14201465 / 142
By / B 660/ 600 550/ 490 730/ 590 780/ 69%
Ly / L 1027/ 8001206/ 9601207/ 9701182/ 97
Branching dimensions:
K, mm @157 @177
M, G G1v-B G2-B
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N, G GY%-B | GY%-B
Cooling loop type AAG6 | AAG9
Other dimensions, mm:
E/G 980/ 195 1050/ 30Q 1050/ 35Q 1050/ 40(
AlC 1180/ 330 1305/ 27Q 1305/ 27Q 1305/ 27(
D/F 242/ 328 240/ 30Q 240/ 350 240/ 40(
Mass not greater than, kg 435 435 490 534

* 18-20 % moist content birch wood.
Firing boiler with wood that has more than 30%ist@ontent is not recommended.
** For boilers with an emergency cooling systemstailed

2. Design description

Due to constant development of design, minor dmerat from this
manual are possible.

Boiler frame, welded from special sheet steel hager cavities, where
water is heated (see 1 fig.). Internal boiler fraismienade of 6 mm thick
steel, external — 3 mm. Exterior of the boiler @vered with insulating
shields. Front side of the boiler has draught adju§.7), which controls
air supply damper (p.1), thermomanometer (p.6)rslqe.2), behind which
there are cast iron doors (p.3). Combustion chanwbetosed with doors
(p.5). In the boiler there is an ignition dampegrlQ) and ignition damper
(p-14), which allows direct smoke flow into the rcimey, ignition damper is
used when fuel is ignited or when extra fuel iseildCombustion air is
supplied through the fire grate (p.24) and seconda@r openings (p.18).
Combustion chamber has chamotte bricks (p.19) thaintain high
temperature of combustion. Beneath the shieldsetigra service cover
(p-11) for cleaning the internal surfaces of thidno

On the sides of the boiler there are secondargomitrol dampers.

Rear side of the boiler has drain tube (p.21),rnefp.20) and hot water
(p-13) tubes, smoke outlet with draught damper5jp.1

On the side of the boiler there is a flanged tube&kvserves as a socket
for cooling loop installation.

Boiler heat exchanger (except Kalvis-2-20) has ulators (p.16) that
ensure better heat transfer.

If there is an insufficient draught it is recommeddto remove
turbulators.

Electric heating devices are automatically switcbhadvhen boiler runs
out of fuel and temperature drops beneath the pressd by mode
temperature.

3. Transportation and storage.
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Boilers are stored and transported on a wooderetpaltapped in a
plastic film, unless otherwise specified in deliveonditions.

Boilers are only to be transported in vertical posi by all means of
covered transport. During dry weather it is peraditto transport boilers by
open transport. Use extra measures to preventrdilem scratch, falling
over. It is prohibited to throw or hit boilers dogi transportation or loading-
unloading operation.

Boilers should only be stored in dry covered presisvhere there are
no chemically active vapors.

Note: After unpacking boiler, use wooden pallet fioel and dispose of
the plastic film.

4. Mounting

Boiler is to be mounted in a kitchen or anotherl wehtilated room that
complies with relevant national requirements inplaee of installation.

It is recommended to mount a smoke collecting camove boiler.
Boiler should be mounted vertically or with forwaidclination not
exceeding 1

Consider cleaning and maintenance functional adubiss prior to
connecting the boiler to the heating system anchiby.

Necessary minimal dimensions to walls are giveiigin2

4.1 Fire precautions:

» Boiler should be placed on an incombustible base;

» If boiler is connected to the chimney by metal piggpes should be not
thinner than 1,5mm and they have to be coverethéryrial insulation
Attention !

When chimney’s draught is too great and sawdustlwer fines are used
for fuel, sparks may fly out through the chimneyenhpoking or adding
fuel.

It is prohibited to use such fuel, if the distarmtween chimney and
flammable roof or other flammable structures, fsterage or construction
materials is less than 20 m.

Fig. 2 Recommended distances to incombustibletjmendgi

Heat proof ceiling (lubos), heat proof walls

Central heating boilers

Boiler type

* if the cooling loop or electric heating will begtalled in the system,
distance “a” has to be no less than 500mm.
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4.2. Requirements for chimney

Chimney design and boiler connections into it &@w on fig. 3.
Chimney draught may not be less than specified amrtechnical data
table;

Chimney hole's cross section should be no less 128x270 mm;

Boiler needs a separate hole for the chimney cdmmmecNo other
connections through that hole are allowed

A M\ {W
Extra insulation = /;
A B B
Insert
H.
T
Connection
b
A g p
] _/
BOILER Lot
5
- [%4 Cleaning
/| ¢ 7/

Fig. 3

* If chimney is connected with additional elbow, itsoss section
has to be not less than that of the boiler smokletpand bending
radii not less than 100mm;

* Pipe from the smoke outlet to chimney has to beloger than
1,5 m and lean upwards toward chimney;

» Joints have to be well sealed;

e Chimney has to be periodically cleaned.

Necessary to know that:
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* Smoke continues to cool in the chimney, smoke vapoodenses _ g'f:g
on the chimney walls, especially in the unheatdddad on the § g is §§§
exterior of chimney; @l; P $2y
e Condensate acids and erosion may destroy the chiimna few @ @ -.g':;-g
e Not cleaned soot in the chimney may self-combust l@come & £ &5 T | 2E% &
the cause of fire. g @_u*ﬁ X |Fs2 é’ :
Recommended: ° e ey :
* Mount a stainless or ceramic insert into the chiynn@/ell £ v X i
mounted insert protects chimney from condensate icpdoves ©— I} X
draught;
* Insert should not significantly decrease the cresstion of the
chimney; ©—

* Insert parts should be well joined together (nalaohg);

» Condensate collector and drain should be arrangdteibottom;

* An incombustible material should insulate the cabietween the
insert and chimney. Top slit should be hermeticsdigled;

* Chimney should be insulated by an incombustibleenmtshould
in an unheated loft;

 If fire starts in a chimney, close the air suppthie boiler and call
the emergency line

* Make holes in easily accessible places on the afynmonnection for

periodic soot cleaning (once a month).

« Have a qualified chimney maintenance supervisorclchgur
chimney once a year.

N

SANITARY WATER
FROM SEWER

SANITARY WATER
RECIRCULATION

FROM SEWER

WATER
HEATER
VALVE
38-65°C
AUTO SYSTEM
REFIL VALVE

4.3. Requirements for the connection to the heatingystem:

RECIRCULATIONARY

@
X
ol

. : > 5383 2
Requirements for connection: VW ) 288 5
* Boiler may be connected to the heating system domprto the E] - &2
project prepared by heating equipment specialistgooks may be . —PD<—|- D
performed by a well qualified plumbing welder whe well e
acquainted with this manual and boiler design g : : Cx
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* If system pipes have valves, that disconnect boilem the
system, they have to be fully opened. To avoid boEavn due to
inadvertence, valve handles should be removed.

FROM

TO SYSTEM
SYSTEM

O » Heating system may be of an open type. In suchaasxpansion
= tank may be installed instead of a pressure expamnassel.
X gg X * In order to avoid condensation, which may reducketsoservice life

several times it is necessary to install a four waying or three way
thermostatic valve that will maintain the temperataf return water above
o—] 57°C.

e It is necessary to mount the protection valve tkeéps the
operating pressure in the system not greater thdm MPa
@5@ (1,5 kgficnd). It is necessary t50 check the operation of tigesby
turning it's handle each time before ignition.

» It is permissible to connect the boiler to the hatsystem (with an
expansion tank that backs up the protection vat/e ssafeguard against
overpressure) with working pressure not exceedjh§ MPa (1,5 kgf/cn);

* It is recommended that the boiler is inspected bgualified boiler
inspector once a year.

» Drain pipe is used to drain pipe from boiler andtsyn if there is a
freezing risk.

Recommended connection schemes are given in Fdd4a

If boiler is operated at less than nominal outjatjer’'s efficiency
and environmental parameters decrease. It is reemah@d to use
connection schemes with accumulation tanks (4c, Addumulation
tank volume is calculated according to the forngneen in fig. 4d.
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4.4. Connection of Boiler Cooling System

X o— o— o— X 2% In accordance with the requirements set forth in pa 4.1.5.11.3 of EN 303-
& 5 standard applied for boiler operation, devices foexcessive heat dissipation
2 g g8 are to be installed if due to any reasons normal la¢ exchange is interrupted in
g% gg%; the heating system in order not to exceed the maxim permitted water
b Z< Eliss temperature in the boiler.
EEES

In order to protect boiler from overheating, thesean option to install
emergency cooling loop into the frame. When boilater heats over 96,
temperature valve opens and cold water from wat@nsnruns into the cooling
loop and cools the boiler. Used water is dischatgesewage by tubes no thinner
than coil water outlet (water should easily flowoisewage).

i

THERMOSTAT

CONTACT

CASE OF BOILING

?

AIR LET OUT IN

LIL77777
-

BOILER
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Fig. 5
a) Cooling water outlet branch (G %)*
b) Temperature sensor socket (G %2)
¢) Cooling water inlet branch (G %)*
*a and c can be interchanged
To install cooling coil:

* Remove cover from shield.

e Unscrew flange.

e Change sealing ring.

e Insert and fasten cooling loop

(as shown in the figure).

Fasten the nuts little by little
in the prescribed order

Connect ,Honeywell TS 130 or similar temperatwedve to the cooling coil
(see recommended boiler connection diagram).

In the case of power failure in the house with lagater supply system (water
supplied by hydrophore), boiler can overheat (duesytstem circulation pumps
stop), therefore it is necessary to have extramsipply to the cooling system.
Recommended cooling system connection diagrams &tewn in
fig. 4a—4d.

Boiler cooling loop can be used for warm water pragion in small amounts.
During tests it was established that when watepggature in the boiler is 75°C,
water temperature in the cooling loop is 15°C, amthing water volume is 2,2
I/min, the running water heats up to 42°C. Howeifene increase volume of the
water running through the cooling loop up to 5 fimiemperature of the water
leaving the cooling loop is 32°C. In order to uée toop for warm water
preparation, the following has to be taken intostderation:

- Boiler water temperature

- Temperature of the water getting into the coil antilime of warm water

used.

4.5. Requirements for the electric connections:
If electric heating devices are installed

KALVIS-2-20, 2-25, 2-30, 2-40 en 2009.12.08
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A
B
C Pos. Name g-ty
- | FLFg|  SWieh 3 16A
Heating devic 3x1,5 kW
%5\ 5\ FE E thread G2B 1
L=400) 3x2 kW
NN I“:
1NN\
=3 U
= | :
‘ )
: . N to : 6 flg
! : Recommended connection for electric heating
l E i
1
I |
| 1

* Only persons with necessary qualification are afidwto
perform installation works;

e It is recommended to install electric heating ifiléo is
connected to the heating system according to sclemen in
Fig. 4a.

e Installation works should be performed according tte
prepared project (if relevant when taking into agttiothe output
of mains);

5.Boiler operation

Adults that are well acquainted with the design asdrs manual
may operate the boiler.

Attention! When firing boiler with humid fuel or wadust the
condensate reacts with the combustible gases ants faggressive
acids that reduce the service life time of thedyaskeveral times.

It is prohibited to fire fine pieces of waste wollist) due to a risk of
explosion or discharge of the fine unburned futd fsiom the chimney.
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5.1. System preparation for heating

Fill system with desalinated water and let the ait. Check if
valves disconnecting boiler from the heating systeenfully opened
and remove their handles.

5.2. Firing the Dboiler (refer to fig. 1)

When boiler with an oven (K-4AB) is fired for thiest time or after
long pause in firing (after summer season), itgsassary to preheat the
heat proof concrete parts. It is done in ordeetnave the moisture that
may rupture the parts when turning into steam.eéP$aene wood on the fire
grate and ignite it. The volume of the fuel shduddsuch that it would burn
down in 20-30 minutes. Repeat the process in 2sh@wo it three times.

Open draught damper (p.15) prior to fuel ignitigmition damper
(p.14), place some dry wood waste through doo®) @@nd ignite it.
Secondary air dampers (p.18) have to be closed. pBemare
adjusted when water temperature in the boiler rea6l0 degrees.

Upon fuel ignition chamber may be filled with fu@hood or
coal). Finer fuel increases boiler capacity.

When firing coal 5 - 10 kg of firewood should beveced by a 10
cm layer of coal. Coal should be added in layersedding on the
guality and the required heat amount.

When adding fuel:

- Open ignition damper (p.14);

- Open doors (p.2) and check if the ash allows aflown

through the fire grate openings. Poke the bottorarlaf fuel

- Close the door damper (p.1) with draught adjugief)(

- Slightly open fuel loading door (p.5), fully opemeimn in 5-10

seconds and add fuel;

- Close fuel loading doors and dampers tightly;

- Open damper (p.1) with draught adjuster.

Check the smoke colour out of chimney. Smoke shbalthin of
a light grey colour. If smoke is thick and blackmeans incomplete
combustion, not enough secondary air. Open secypralarsupply
dampers. Combustion quality may be adjusted bysaagalyzer or
visually, depending on the smoke colour, when teatpee of water
in the boiler reaches 80 degrees.

Ash is formed as a part of combustion process.ldtKs the
openings in fire grate, reducing boiler output aodmbustion
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intensity. Fuel has to be poked. Poke the fuelasitby pressing the
pedal of the fire grate mover. Excess of ash inasintray blocks
primary air supply and has to be removed perioljicBlottom doors
of K-2-30 and K-2-40 have two primary air dampéefsp damper
allows air flow even when ash blocks fire grateropgs.

Unless there is a necessity it is not recommendedpen fuel
loading doors (p.5 and p.8) during combustion.

Boiler premises have to be well ventilated.

Recommended fuel humidity: not greater than 15-22 %

Note: At the start of operation water condensesherninternal walls of the
boiler which may give an impression that boilernist water tight. Water
condensation disappears when the water temperiatuhe boiler reaches 70-
80 degrees by setting the 4 way valve. It is recemued to keep water
temperature in the boiler as high as possible. WHesn return water
temperature is lower than 57 degrees, water vapamlenses on internal wall of

the boiler, forms aggressive acids and decreasesdtvice life time of the
boiler several times.

To make sure that boiler is water tight user shauteinsively burn fuel for
a few hours and then stop. If the amount of coratendoes not increase it
means that boiler is water tight.

Attention! When operating the boiler in breachhi§tmanual, firing bad
fuel or when the chimney draught is too little boitlampers may get stuck.
Open and close the dampers several times duringop®

5.3. Installing and adjusting the draught adjuster

Draught adjusters manufactured by Swedish ESBE 252@/th
protection from boiler overheating or without iteaused. Screw
adjuster is into a socket, use sealing tape, atthain to air supply
damper.

When boiler heats up to 70°C, set adjusters knadrked 1 to 6)
to position "4" and shorten the chain so that appty damper is
closed when chain is strained. Turning adjustaéhé&correspondent
position sets desired temperature. Position "6tesponds to 90°C.
Temperature increment between positions is 10°C.
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5.4.Boiler cleaning.

Ash collected under the fire grate may block awowil into
combustion chamber, so the ash has to be remooadtire ash tray
and ash pit at least once every two days.

To ensure better operation soot has to be peritgldaaned form
the internal boiler surfaces. Periods between aigatiepend on fuel
quality (especially humidity), combustion intensiraught strength
and many other factors.is recommended to clean boiler at least 2-3 sime
per month removing ash and sooth or when the rakidyer of soot on the
heat exchanger surfaces and combustion chambehee& mm thickness.
Remove covers (p. 8, 11) and clean internal susfadth a scraper.

Use special chemicals for hardened solids clearuisg. Swedish
»Fasch 300" or similar.

Clean chimney at least once a year.

Note: When firing up the boiler for the first tinoe after a long pause in
operation smoke may be blocked in a chimney. Tedgithe situation open up
the cleaning cover of the chimney and carefullgks# piece of burning paper
inside. Close the doors when paper has burned dbwaught should improve.

5.8. Risk analysis and remedies

Boiler is protected from the negative impact of ropeessure by a
protection valve and/or expansion tank.

Error Reason Remedy

Boiler Combustion too intensel Close the air supply, obserye

overheats Power out (for systemswater temperature. When
with enforced| temperature falls down return to
circulation) a normal mode of operation

Power out Call an electrician. During

winter with a prolonged powe
outage and a risk of freezing
drain the water form the system

=

Boiler does| Bad fuel Use dry fuel, open ignition

not reach damper
nominal Bad draught Check chimney draught
output
Boiler Bad fuel Use dry fuel
~weeps* Return watern Adjust the mixing valve
temperature too low
(<57°CY)
Bad draught Check chimney draught
Overpressure Boiler overheats| Close the air supply. Obserye

in the boiler | protection valve boiler water temperature.

KALVIS-2-20, 2-25, 2-30, 2-40 en 2009.12.08
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malfunctioned Check and replace the protectipn
Expansion pressurevalve

vessel tank does notCheck expansion vessel
operate in the closed
system

6.Safety precautions

Prohibited to
* to connect the boiler in to the closed system withprotection
valve, which maintains the pressure in the systan greater than
0,15MPa (1,5 kgf/ch);
* Operate boiler without filling the system with wat@/ater must not
freeze in the boiler or the heating system
* to close feed or return line’s valves, when baserunning;
e to dry fuel or flammable items close to or on tlodds;
e toignite fuel by flammable liquids (gasoline, keeoe and other);
 to fire boiler with open doors and covers;
e to pour out not extinguished coal and ashes clod&ing or other
premises;
* to entrust the boiler's operation to children;
» to operate the boiler without grounding the frame.

Necessary:
e to constantly check that the grounding is good.

7. Consumables

Doors, cast iron doors, glass fiber sealing gaskiets grate, rings and
heat resistant concrete may wear, burn out or crack

These parts may be purchased from the manufacturer.

Use only manufacturer’s parts.

8. Fuel types and properties

Combustion heat of absolutely dry wood does noeddpn the
kind of wood and equals 4510 kcal/kg. So in ordercompare



-19-

different kinds of wood we need to assume theatied weight. 1rh
weighs:

- oak wood - 500 kg;
- birch wood - 450 kg;
- fir wood - 330 kg;

- asp wood - 330 kg.

The higher wood humidity the less calorific valdecontains.
Decrease in calorific value of humid wood in comgam to 20%
humidity wood:

- 30 % humidity - 1G- 15 %;
- 50 % humidity - 35 40 %.

Fresh cut tree has about 3560 % water. Wood cut in the
beginning of winter or hard wood has least water.

Peat and wood calorific value is similar.

1 kg of coal gives 2 3 times more heat than 1 kg of wood.

Combustion of 1 kg of wood requires=45 m3 of air, coal —
around 10 rh

The more ash is left — the worse fuel is.

Energy radiation from combusting 1 dm3 of wood & %
humidity:

Wood type Kcal Kwh Comparison to oak %
Oak, maple 2520 2,93 100 %
Ash 2460 2,86 98 %
Birch 2270 2,64 90 %
Alder 1900 2,21 75 %
Pine 1850 2,15 73 %
Asp 1810 2,10 72 %
Polar 1680 1,95 67 %
Fir 1610 1,87 64 %

Average coal caloric value 6500 kcal/kg (7,56 kVdgh/k

9.Acceptance certificate

Central heating boiler "Kalvis-2- " factory No.
conforms to technical documentation, EN303-5 and T IS
144948958.13:2004 requirements and is ready faratpe

Boiler tested at 0.4MPA pressure

KALVIS-2-20, 2-25, 2-30, 2-40 en 2009.12.08
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Manufacturing date

Quality manager

10. Complement

1. Boiler "Kalvis-2- ! 1 pc.
2. Draught adjusterC20/25 1 pc.
3. Scraper 1 pc.
4. Ash scoop 1 pc.
5. Poker 1 pc.
6. Manual 1 pc.
7. Wooden pallet 1 pc.
Electric heating device and cooling loop are notuded.

11.Product guarantee

* Manufacturer guarantees that boiler conforms tanuafacturing
drawings, provisions and regulationsI&fT144948958.13:2004, and
LST EN 303-5.

* Manufacturer applies the following guarantee szng terms from
the date of sales:

- Boiler frame — 24 months.

- Complement — 12 months.

- Consumables (para 7) — 6 months.

Manufacturer is obliged to remedy all malfunctitinat appear due to

manufacturer's fault if the user has not violateel tequirements for transportation,
storage, installation or operation.

* In case of malfunction fill in the application asend it to the
manufacturer or manufacturer‘s official distributbr case of an emergency
make a call and give an application to manufactirepresentatives on
arrival.

Note: If boiler has been connected and operatédaach of the

requirements set in this manual, purchaser loseddtits to a guarantee
service.
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| am acquanited with rules of installation and seing and
guarantee policy. Manufacturer UAB “Kalvis”
Pramores 15, LT-78137 Siauliai, Lithuania
Phone: (+370 41) 540556
E-mail: info@kalvis.lIt

Purchaser:
(name, last name, signature)
Sold by: Company
Sales date:
Address
Phone

Installed by: Company
Address
Phone
Foreman

(name, last name, signature)

In case ofa Company
malfunction  Address
contact

Phone

KALVIS-2-20, 2-25, 2-30, 2-40 en 2009.12.08
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