HI-LO TORCHES

MODEL: 3220, 3221, 3222,

HIGH TURNDOWN ATMOSPHERIC BURNER 3223, 3224, 3225

REVISON 0

BULLETIN
3220-3225

FEATURES
. 16 to 1 turndown with 10 PSIG gas
. 10 to 1 turndown with standard pressure gas
. No air blower needed
. One valve automatic control
. Low cost proportioning system
. Not afected by variations in draft
. High heat releases
. Simple rugged construction
. Minimum maintenance
USES

i Air heaters

i Boilers

i Chemical stills

i Heat exchangers

° Ovens

i Draft furnaces

° Dryers

i Kilns

DESCRIPTION

Hi-Lo Torches are atmospheric gas burners
designed for high turndown ranges on all
types of combustion chambers or furnaces
operating under a negative pressure.

Combustion chamber draft induces all com-
bustion air. No air blower or mixer is required.
Atmospheric type venturi correctly propor-
tions air and gas flows and delivers uniform
mixture to burner nozzle.

Exclusive pressure actuator controls burner
nozzle stabilizer disc with changes in gas flow
to maintain stable flame. A single modulat-
ing gas valve controls fuel pressure auto-
matically.

High efficiency Pyronics AN type nozzles

used on each assembly provide excellent
flame retention at all firing rates and drafts.

Hi-Lo Torches are available in three assem-
bly options. Assemblies “B” and “C” include
a burner mounting cage complete with sec-
ondary air adjustable shutter and tapped
holes for precision mountings of pilots and
flame detectors.

The simplicity of an atmospheric torch com-
bined with the high turndown actuator pro-
vides an easily adjustable system requiring
little if any maintenance.

Novel design minimizes effect of draft varia-
tion on burner flame characteristics.

CAUTION: Operation of combustion equip- r h NOTICE: Pyronics practices a policy
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should be supervised by a combustion safe-
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OPERATION

Standard Atmospheric Torches use draft to induce
combustion air into the systems. This draft air is
independent of gas flow and is constant at all input
rates. With reduced gas flow the mixture quality usu-
ally becomes leaner and approaches unstable ratios,
limiting turndown capacity to less than 2 to 1 on the
standard torch.
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Hi-Lo Torches use a diaphragm and spring coupled by an
operating rod to the port disc. With the modulating valve
open, full gas pressure is applied to the diaphragm and gas
orifice. The gas pressure force on the diaphragm overrides
the spring force and moves the diaphragm assembly to-
wards the nozzle. The operating rod moves the disc to an
open position providing full nozzle capacity. The gas ori-
fice size sets the maximum gas flow and the air shutter ad-
justments control the desired primary air flow.

On turndown both the gas flow through the orifice and the
pressure on the diaphragm are reduced. Spring force re-
tracts the nozzle disc closing the burner port area reducing
induced draft flow in proportion to gas flow.

Air-Gas mixture ratios remain within stable limits at all input
rates.

The spring guide effectively seals the draft from the oper-
ating diaphragm even with very high drafts of up to 6”
W.C.

CONTROL

The Hi-Lo Torch is designed for automatic control with a
single gas flow control valve. Pneumatic, electric or direct
actuator drives are coupled to proportioning valves. Rec-
ommended minimum travel time from high to low fire is 5
seconds. This time is necessary to coordinate the nozzle
disc movement with the gas flow changes.

CAPACITY

Hi-Lo Torch capacities are limited by combustion
air induced by operating draft and gas pressures
at the orifice. Size selection should be based on
both factors.

Table I lists the maximum capacities of Hi-Lo
Torches at 0.1 inch W.C. draft and various gas

pressures. Multipliers for other drafts are listed
in Table II.

Capacities shown in Table I and multipliers in
Table I are based on maximum primary air shut-
ter openings and 30% primary aeration on stan-
dard pressure gas and 50% on medium pressure
gas.
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TABLE | - CAPACITY: ALL FUEL GASES
BTU/HR @ 0.1 INCH W.C. DRAFT
Bumner Number Inlet Gas Pressure
STD. 6 inch W.C. 2 PSIG 5 PSIG 10 inch PSIG
12 HLT 120,000 280,000 440,000 600,000
16 HLT 200,000 390,000 610,000 860,000*
20 HLT 300,000 700,000 1,100,000 1,500,000
24 HLT 440,000 850,000 1,300,000 1,800,000
321 HLT 580,000 1,270,000 2,000,000 2,700,000
322 HLT 740,000 1,770,000 2,750,000 3,800,000*
323 HLT 850,000 1,980,000 3,000,000 4,200,000*
481 HLT 1,000,000 2,470,000 3,850,000 5,250,000
482 HLT 1,200,000 2,970,000 4,600,000 6,300,000*
483 HLT 1,420,000 3,540,000 5,500,000 7,700,000*
484 HLT 1,610,000 4,100,000 6,300,000 8,900,000*
485 HLT 1,800,000 4,250,000 6,600,000 9,300,000*

* At these capacities additional secondary air openings are required.

TABLE I
DRAFT vs CAPACITY MULTIPLIER

Draft - Inches W.C. 0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1
Multiplier - Low Pressure .75 1 1.4 1.7 2 22 24 2.8 3.2
Multiplier - Medium Pressure| 0.9 1 1.1 1.2 1.3 1.35 14 1.6 1.7

HI-LO TORCH INITIAL ADJUSTMENT

L. Open secondary air cage shutter full and 6. The actuator spring is factory set to begin

primary air shutter 1/4”.

Check pilot flame. This should be blue,
stable and extend to main nozzle.

closure at 2 inch W.C. on standard press.
models and 1.5 PSIG on medium press.
units. These settings normally do not
require adjustment.

Slowly open manual gas shut-off valve and 7. On standard pressure models, if the flame
verify main burner ignition. flashes back beyond the burner or be
comes unstable during the turndown test,

At high fire (maximum input), set primary close the primary air shutter slightly or re
and secondary air shutters for desired flame. set the actuator spring (clockwise adjust
Opening primary air shortens flame. Flame ment) for faster disc closure or both as re
color normally should be blue with red to quired.
orange tails.

8. Tighten lock screws on secondary air con

Throttle gas flow slowly and observe flame.
Set low fire stops on valve at minimum pos
ition.

trol cage and primary air shutter locknut.

CAUTION: Operation of combustion equip-
ment can be hazardous resulting in bodily
injury or equipment damage. Each burner
should be supervised by a combustion safe-
guard and only qualified personnel should
install, make system adjustments and per-
form any required service.

NOTICE: Pyronics practices a policy
of continuous improvement in the de-
sign of its products. It reserves the
right to change the specifcations at
any time without prior notice.

COMBUSTION FOR INDUSTRY

PHONE: (216) 662-8800
FAX: (216) 663-8954
marketing@pyronics.com

17700 MILES AVE.
CLEVELAND, OHIO 44128
WWwWw.pyronics.com

!F)HI’_DHICS Imc.



HI-LO TORCHES

BULLETIN
3220-3225
PAGE NO. 4

OPTIONS AND DIMENSIONS

“A” ASSEMBLY “B” ASSEMBLY “C” ASSEMBLY
Basic burner which includes nozzle, Basic burner with secondary air con- Basic burner with secondary air con-
lojector, actuator, port disc, gas cock trol mounting cage. trol mounting cage and pre-fired
and tubing. refactory block.
Used on metal lined combustion cham-
Used for gap firing. bers. Used on refractory lined combustion
chambers.
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DIMENSION TABLE
Inches *1/8
Shipping
Model |ANPT| B c D | E| F G H J K L M N O |Psa| Weightlbs.
AlB|cC
12HLT-| 1/2 |2-5/8|13-/8 | 8-1/8 [1-7/8(3-1/2*| 9 |[6-3/4| 2 7 96| 6 |[4-12|7-58| 7 |20]30]55
16 HLT-| 1 3-1/4 [ 18-3/4 | 8-3/8 |2-1/8|4-3/4*| 9-1/4 | 6-3/4 |1-7/18 7 916| 6 4-1/2 | 9-5/8 9 28 | 38 |88
20 HLT-| 1 3-7/8 [21-3/4 | 8-3/4 |2-1/8|4-3/4*|12-5/8 | 9-5/8 | 4 |[8-5/8 | 9/16|7-5/8 | 6-1/8 [11-5/8| 11 42 | 43 [131
24 HLT-| 1 |4-1/2|24-3/4 | 9-1/8 |2-1/8 |4-3/4*|13-1/4 | 9-5/8 |3-1/4 | 8-5/8 | 9/16|7-5/8 | 6-1/8 [11-5/8| 11 | 53 |54 [142
32_HLT- 1-1/4 | 5-7/8 |37-3/8*(10-1/8| - - 15 |(10-5/83-1/411-1/4| 5/8 | 9-3/4 | 8-1/4 |13-5/8| 13 | 74 | 94 |210
48_HLT{ 1-1/2 | 7-1/2 |49-3/4*|13-3/8| - - 17 | 8-7/8 |2-1/4|155Q| 5/8 |18-1/2(13-3/4[13-1/4| 18 |219|275|570

* Dimensions shown for HLT-L model, for HLT-M add approximately 3/4” to dimensions.

BURNER SELECTION PROCEDURE
L. Determine total HTU/HR input required. 4,
Divide total BTU/HR input by number of burners
desired to obtain individual burner input.

If available gas pressure is 6” W.C. to 2
PSIG add suffix “L” to basic catalog
number. If the gas pressure is 2 PSIG to

3. In Table I find capacity equal to desired BTU/HR 10 PSIG add suffix “M” to basic catalog
input in column of available gas pressure and number.
specify basic burner catalog number. Use multi 5. Select burner assembly desired and add

plier Table II for drafts other than 0.1” W.C. suffix “A,” “B” or “C.”
Example: 16HLT-LB Hi-Lo Torch Natural gas 6” W.C. 0.1” W.C. Draft (200,000 BTU/hr)



