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Balmar Voltage Regulation Technology

High output alternatoss are an important part of your system for battery care,
but they are definitely not the only part. Without proper voltage regulation,
battery charging can be a slow process, or even worse, an ideal recipe for
early battery failure.

All commercial alternaters come with an internal rectifier/regulatercircuit that:

(1) Conveits AC current generated by the alternator te DC current, and (2) Fixes the volage
output e a static leve! - typically 14 6 velts

There are several deficiencies with internal regulators:

(1)Not all battery technolagies want te receive 14 6 velts (2) All battery types have an sptimal
charging “prefile”, which means they want different veltages and currents at dif erent stages of
their charging cycle, as well as variatiens when battery temperatures change (3) Once fully
charged, bateries can sverheat if they are supplied with centinuous current ata fixed charge

veltage

Balmar's patented Max Charge and ARS-5 Voltage Regulators previde a dynarnic method for
monitoring bat:ery cenditien and apply the ceirect level of alternater centrel (voltage and current) te ensure that ysur batteiies are charged quickly and safety

Buiing engine speratien, Balmar regulaters progress threugh the fellswing stages te ensure praper battery charging

Stage 1: Start Delay —

After engine staitup. the regulator waits fer several seconds before applying field current te the alternater This allews the engine and belts an oppeitunity te
warm up befere the aliemator load is applied

Stage 2: Soft Ramp -
The regulator slewly increases field excitation f the atternatar te reduce belt stress
Stage 3: Bulk Charging -
The regulater increases field output to the maximum safe level, allowing the alternater to reach maximum amperage output based on the target limits of the

batery type being charged Target veltage ranges frem 14 1V te 14 6V depending an the battery type selected (24V bulk charging voltages range frem 28 2V
19 29 2V). Bulk time is a factory set at 18 minutes. and is fully adjustable in advanced programming mede

Stage 4: Calculated Bulk —

Atthe end of the set bulk time peried, the regulater calculates the state of charging based on the alternaters ability to reach and maintain target voltage, and
the percentage of field sutput required to maintain that veltage. This stage wilt maintain bulk charging until all criteria are met atwhich paint the regulater will
ramp dewn te abserptien veltage

Stage 5: Absorption Voltage -

Typically twe tenths of a volt below bulk targetvoltage. abseiption veltage allews the attemater to drive currernt inte the almost fully charged batteries without
overcharging. Absorptien time is preset at 18 minutes. and is adjustable in the regulator's advanced pregramming mode

Stage 6: Calculated Absorption —
Atthe end of the set absorptisn time perisd. the regulater calculates the state of charging based sn the alternater's ability to reach and maintain the target
veltage and the percentage sf field output required to mairtain that veltage This stage will maintain the abserptien charging veltage until all cteria are met
at which peint. the regulater will ramp dewn te float voltage

Stage 7: Float Voltage —

Typically a volt belew bulk target veliage, float voltage allows the alternator e drive current into fully charged batteries sufficient to replace any bat.ery
capacity used while under way Fleattime is preset at 18 minutes, and is adjustable in the regulaters advance d pregramming mode

Stage 8: Calculated Float -

Atthe end of the set fleat time peiiod. the regulator calculates the state of charging based en the alternater's ability te maintain the target fleat veltage and
the percentage of field sutput required to maintain that veltage If all of the calculatien criteria are met. the regulator will centinue te maintain fleat veltage If
the calculation indicates that the altemator is failing te maintain bat:ery voltage. the regulator will return to absorption veltage
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Balmar Multi-Stage Regulator Additional
Features
User-Selectable Preset Battery Programs

Balmar prevides multiple charge profiles te ensure optimal charging. Simply select the battery

pregram that matches yeur battery technolegy The Max Charge regulater family contalns 8 preset
charge profiles. The ARS-5 contains 5 preset profiles

Advanced Programming Modes

Balmar multi-stage regulators feature a broad range of advanced regulater adjustments. By accessing the advanced pregramming function. the user can
madify charging times and voltages in all stages of charge, adjuststait delay times, p c tion limits, P e slopes and
madify set points for alternater sver-temperature response

Alternator and Battery Temperature Sensing and Control

Balmar multi-stage regulators have the ability 18 autematically cemect charging sutput to ensurethat bateries are properly charged regardless of ambient
temperature If battery temperatures exceed safe sperating levels. Max Charge and ARS-5 Veltage Regulaters will automatically reduce charging outputs to
avoid dangereus thermal iunaway conditions

Belt Load Management
Balmar multi-stage regulators can pretect the engine and belt by enabling the user to de-rate the alternater s sutput in small increments by adjusting the Belt

Lead Manager. Ad|ustable in 4% increments, the Belt Load Manager widens the regulater s field pulse bandwidth, thereby reducing lsad on the drive belt
The Belt Lead Manager can also be used to pretect the alternater in applications where bateery capacity exceed ideal charging raties



Selecting the appropriate Balmar Multi-Stage Regulator for your needs can be confusing. The following chart matches the appropriate Balmar

Reg for each application and Balmar Alt Series. Click on the Part Number to secure a Product Data Sheet.
Balmar Regulators Digital Duo | Dual Engine

12 Volt 24 Volt Charge Centerfielder
Preset, Multi-Stage Battery Programs Part Number: | ARS-5 MC-614 MC-612-DUAL MC-624 DDC-12/24 CFIl-12/24
Universal Factory Program, Deep Cycle Flooded, Gel Cell, Absorbed |  Yes Yes Yes Yes Yes Yes
Glass Mat (AGM) and Spiral Wound Flooded (Optima)
|Standard Flooded, Voltage Sensitive Halogen Systams, Litnium Yas Yes Yes Yes Yes
Balmar Alternator Models.
l6-Series Alternators (70A-1204) Yes Yas Yes Yes Yes Yes
|AT-Series Alternators (165A-200A) Yes Yes Yes Yes
lo-Series Large Case Altarnators (140A-310A) Yas Yes Yes Yes Yas
IMultiple Alternator/Engine Configurations.
Dual Engine, One Alternator Each | | Yes (2 Req'd) | ‘ Yes (2 Req'd) ‘ Yes ‘ Yes
[Single Engine, Two Alternators | | | Yes ‘ Yes (2 Reqd) ‘ Yes ‘ Yes
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