CLASS 8 - ZERO IDLE eAPU WHITE PAPER

FLEET WHITE PAPER - SEPTEMBER 2026

Cab comfort without idling.

ZERO IDLE

One-year diesel recovery for fleets of 1, 10, 50, and 100 sleeper tractors. Baseline idle from Argonne’s 8-10 hour
rest-period day, cut from a 33% idle share to 8% with the Voltagen ZERO Idle eAPU.

ARGONNE IDLE DAY REST NIGHTS / YEAR IDLE SHARE SAVED / TRACTOR

8 -10 hours 250 33% > 8% $10,713
Midpoint used: 9.0 hr/night 5 nights x 50 weeks 75.8% of idle hours removed 1,705 gal @ 56.285

1. The Argonne idle day

Argonne National Laboratory’s idle-reduction research treats overnight hotel load — heat, cooling, and sleeper
electricity during the required rest — as the core of long-haul idle. In Idling Reduction for Long-Haul Trucks
(2016), Argonne writes that displacing “about 10 hours of diesel idling every day, for most days of the year” is
the prize, and works an explicit example: 10 hours a night, 4 nights a week, 50 weeks a year = 2,000 idle hours.
Separate Argonne fact sheets use ~1,800 idle hours per year and ~0.8 gal/hr; this white paper keeps the
operator-specified burn of 1.0 gallon per idle hour.

This study therefore starts from Argonne’s 810 hour rest-period day, not from a generic engine-hour
percentage. Nine hours is the midpoint of that range. Two hundred fifty rest nights (five nights x fifty weeks) is
the solo over-the-road calendar. Together they produce 2,250 idle hours per tractor per year before an eAPU.

Argonne-aligned day 8 hr / night 9 hr / night 10 hr / night

Idle hours / year (x 250 nights) 2,000 2,250 2,500
Idle gallons @ 1 gal/hr 2,000 2,250 2,500
Idle fuel @ $6.285/gal $12,570 $14,141 $15,713

The 9-hour column is the working case for every fleet table below. The 8- and 10-hour columns are the Argonne bounds.

2. From 33% idle to 8% idle

Thirty-three percent is the historical long-haul idle share of total engine-on time (Lutsey et al., Transportation
Research Record: 34% average, ~1,700 hours). Eight percent is the best-in-class band once sleeper comfort is off
the main engine and only dock, traffic, and warm-up idle remain.

Those percentages describe the same overnight block Argonne measures in hours per day. Cutting idle share
from 33% to 8% removes 25 of every 33 idle hours — 75.8% of the Argonne rest-period load. Residual idle stays
on the truck because an eAPU does not erase a dock queue.

Working-case identity: 2,250 idle hours x (8 + 33) = 545 hours remaining. Hours avoided = 2,250 x (25 + 33) =
1,705 hours = 1,705 gallons.

3. The ZERO Idle eAPU
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ZERO IDLE is Voltagen’s lithium-ion electric APU for Class 8 sleepers, engineered and assembled in Holland,
Michigan. Charged from the factory alternator while the truck is moving, it is specified to deliver up to 10 hours
of cab power through the mandatory rest break — air conditioning, 120-volt appliances, fridge, TV, gaming
consoles, CPAP — without touching the main engine. Voltagen’s Class 8 page states quiet all-night A/C for 10+
hours, no generator, no special charging equipment, a maintenance-free pack built to last the vehicle’s life, and
payback in under two years. The unit was announced on the road with Split Rock Supply Chain Solutions in May
2026.

That 10-hour runtime is why an Argonne 8—10 hour rest night is the right duty cycle to price against this product.
If the pack holds the night, the main engine does not have to.

4. Assumptions

1. Daily rest-period idle: 9.0 hours (midpoint of Argonne’s 8—10 hour day).

2. Rest nights: 250 per year (5 nights x 50 weeks). Argonne’s 2016 worked example used 4 nights x 50 weeks;
using five nights is the solo-OTR calendar.

3. Baseline idle hours: 2,250. After eAPU: 545 (8/33 of baseline). Avoided: 1,705.

Idle burn: 1.0 gallon per idle hour, as specified. Argonne and DOE often use ~0.8 gal/hr; 1.0 is the operator
rule of thumb requested here.

5. Diesel: $6.285 per gallon — EIA U.S. on-highway average, week of September 14, 2026. AAA retail on
September 17 was $6.3956. EIA is the surcharge index.

6. Scope: idle diesel only, twelve months, no surcharge recovery, no maintenance dollars in the tables.
Alternator recharge fuel is noted in Section 8 and not netted from the headline.

5. Per-tractor year

Rest-period idle 9.0 hr x 250 nights 2.18 hr x 250 nights
Idle share of that block 33% regime 8% regime

Idle hours / gallons 2,250 545

Idle fuel @ $6.285/gal $14,141 $3,428

Hours and gallons avoided — 1,705 hr | 1,705 gal

manaemne T g

1,704.55 gallons x $6.285 = 510,713. Rounded in every table.

6. Fleets of 1, 10, 50, and 100

Same 9-hour Argonne day, same 250 nights, same 33% - 8% cut. Dollars scale with tractor count.

1 truck 2,250 1,705 $14,141 $10,713
10 trucks 22,500 5,455 17,045 $141,413 $107,131
50 trucks 112,500 27,273 85,227 $707,063 $535,653
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100 trucks 225,000 54,545 170,455 $1,414,125 $1,071,307

Sensitivity across the 8-10 hour Argonne day

If a fleet’s actual rest night is 8 hours or 10 hours instead of 9, only the gallon count moves. The 33% - 8% cut

stays.

8 hours / night $9,523 $95,227 $952,273
9 hours / night (working case) $10,713 $107,131 $1,071,307
10 hours / night $11,903 $119,034 $1,190,341

What that year looks like by operator size

Owner-operator — 1 truck. 1,705 gallons is eleven-plus fills of a 150-gallon tank that never moved the truck.
$10,713 is a truck payment, a set of steer tires, or the cash that keeps an independent in the seat when freight is
thin. This size has no dispatcher to force a shutdown policy. The pack either holds the 10-hour rest or the driver
idles.

Small carrier — 10 trucks. $107,131 is a second-year driver, a down payment on a tractor, or the difference
between a thin P&L and a livable one. Idle at this size usually hides inside blended MPG. Split idle gallons from
road gallons first; the eAPU is what makes an 8% target livable overnight.

Mid-size fleet — 50 trucks. $535,653 funds a staged rollout — ten to fifteen units, measure rest-night idle on
the ECM, then the balance — and still shows same-year cash if the hardware is financed against fuel. This is also
the size where DPF regen and oil-interval pressure from high idle show up as shop hours.

100-truck fleet. $1,071,307 and 170,455 gallons. At EPA’s 22.4 |b CO2 per gallon of diesel that is about 1,910
short tons of CO2 left unburned. This is a capital program: install cadence, driver trust, pack-health monitoring,
and a telematics gate that flags any tractor whose rest-night idle climbs back toward the Argonne 8-10 hour
day.

7. Lines that sit outside the fuel invoice
e Engine wear. One idle hour is commonly treated as 25—-33 equivalent road miles. Taking 1,705 idle hours off a
tractor is on the order of 43,000-56,000 miles of stationary wear each year.

e Aftertreatment. Extended idle loads DPFs and shortens oil life. Vendors often put incremental maintenance
avoidance in the $1,500-$3,000 per truck per year range. Not added to the tables.

e (CO2. EPA factor 10,180 g (22.4 Ib) per gallon. Avoided idle fuel is ~38,200 Ib CO2 per truck; ~191 tons at 10
trucks; ~955 tons at 50; ~1,910 tons at 100.

e Rest and citations. Many states cap idle at three to five minutes. A pack that actually holds a 10-hour HOS
break removes the nightly choice between a ticket, a hot bunk, and a $60 idle tab.
8. What this paper does not claim

e No public MSRP. Voltagen does not list a price on voltagenpower.com. NACFE puts lithium eAPUs in this class
around $9,000-$16,000 installed. At $10,713 of fuel per year, simple payback on that band is about 10-18
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months — inside Voltagen’s “under two years” statement — before maintenance. Confirm quote, warranty,
and cycle life with Voltagen: info@voltagenpower.com / 616-226-4222.

e Alternator recharge is not free. Replacing ~6.5 kWh from the engine is a small fraction of the 8-10 gallons a
rest night would have burned. Headline savings follow the 1 gal/hr idle standard and do not net that parasitic
fuel.

e $6.285 is this week’s EIA print, a record on that series, not a forecast. Gallon count does not move with price.
At $4.00 the 9-hour case saves $6,818 per truck; at $7.00 it saves $11,932.

e Day-cabs and high-PTO vocational trucks need a different model. ZERO IDLE is specified for sleeper hotel
load. It does not replace a boom, a pump, or a reefer.

9. Rerun it on your own rest nights

Pull twelve months of ECM idle hours that occur in stops of seven hours or longer — Argonne’s rest-period
definition — and count the nights. Then:

Avoided hours = (your rest-night hours) x (25 + 33)
Avoided gallons = avoided hours x 1.0 (or your ECM gal/hr)
Dollars = gallons x your net diesel after surcharge recovery

If your rest night is already two hours because you run teams or plug in at the yard, the prize is smaller and the
paper should say so. If your solo fleet still burns a full Argonne 10-hour night, use the 10-hour row.

10. Bottom line

Argonne’s rest-period day is 8—10 hours. On 250 nights, at 1 gallon per idle hour and $6.285 diesel, a tractor
living that day spends $12,570-$15,713 a year to sit still. Cutting that block from a 33% idle regime to an 8%
regime with ZERO IDLE recovers $9,523—-511,903 per truck. The working case — 9 hours — is $10,713.

[ we | owke | somes | s
$10,713 $107,131 $535,653 $1,071,307

1,705 gallons 17,045 gallons 85,227 gallons 170,455 gallons

Those dollars exist only if the bunk stays habitable with the engine off. Argonne sized the night. Voltagen sized
the pack to that night. The ECM will say whether the night actually went away.
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