


Throughput and Fit

The moment throughput, not tech, makes the decision

Breakfast starts in a hotel kitchen with a stack of tickets, a full griddle, and a fryer
humming. Guests expect hot plates fast while pancakes, bacon, and hash
browns collide at the pass. The gadgets on a trade-show floor may sparkle, but
the dining room only cares about plates per minute and consistent quality.

Automation decisions become clear the moment the rush turns into two
constraints that drive every viable option on the market: throughput and fit.

e Throughput requirement describes the sustained output you must hit during
the busiest windows, usually expressed as items per minute for each major
SKU family.

« Fit profile defines the kitchen's physical and operational limits—footprint,
hood class, electrical capacity, water and drain access, and cleaning flow.

Once both variables carry real numbers, you move from guessing to matching.
Hospitality service patterns create short, intense peaks where throughput and
footprint determine success more than novelty.

Kitchen Automation Insights
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Turn Your Rush into Numbers

A ticket pile tells its own story. Ten-minute increments expose the truth that no
spec sheet can hide. Menu families usually fall into three categories: eggs and
proteins, fry items, and batch-cooked items such as egg pucks, proteins, sauces,
or pastas. Once you count how many of each move through the line, the math

comes naturally.
Throughput Requirement

Formula: Required Throughput (items per minute) = (Peak
D Covers x Iltems per Cover x Menu Mix %) + Peak Minutes Add a
variability buffer (x1.2-1.3).

Why add a 20-30% variability buffer? Real capacity drops during filtration,
scraping, or resets. A station that runs at 90% during calm periods may fall to 75%
during rush.

Eighty covers in forty minutes with 60 percent ordering eggs and two per plate
equals 2.4 eggs per minute. Add the 25 percent buffer and it becomes 3.0.

x 2.4 eggs per order -~ Throughput_req = 3.0 eggs/min (with

@ Example— Eggs: 80 peak covers in 40 minutes x 60% order eggs
25% buffer)
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Apply the same logic to fries and you reach roughly 0.6 baskets per minute.

Example- Fries: 80 covers x 50% order fries + 40 minutes + 2
portions per basket - Required _throughput = 0.5
baskets/min ~ Throughput_req = 0.6 baskets/min (with buffer)

Batch items tell a different story. One tray cycle yielding 24 portions in 3
minutes = 8 items per minute per tray. Two trays running out of phase sustain 10—
11 portions per minute: steady, predictable, and immune to short spikes.

Operators know the feeling: when math meets motion, guesswork finally ends.

Matching Demand to How Stations Behave

Once you know what the rush demands, the next question is how different systems
behave when you push them. Throughput is physics meeting time.

Conveyor ovens are metronomic: steady belt rate, steady dwell, no surprises. They
shine in repetition but struggle with mixed menu timing. Robotic griddles work in
bursts, loading and clearing as cycles complete. Peaks and valleys even out over
the hour, but the line feels those surges.

Batch-cooking robots like Robby handle variability through offset cycles. While
one tray cooks, another loads or unloads. The output forms a smooth wave; no idle
gaps, no staff waiting on timers. In breakfast or lunch service, two Robby modules
can replace a pair of griddles and a convection oven with room to spare under
the same hood.

Conveyor Oven Items / min = belt width + dwell time Constant cadence, limited flexibility

Griddle or Fry (Portions x Lanes) + Cycle Time Bursts and resets, human-paced reloading
Station

Batch Robot (Tray Portions + Cycle Time) x Steady cycles with built-in buffer
(Robby) Parallel Trays

When cycles line up with covers, the kitchen stops fighting time and starts
controlling it.
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The Space
That Decides Everything

Throughput without fit is theory. Even the best plan fails when the footprint,
hood, or utilities can’'t handle the load.

A quick walkthrough often reveals the truth. Measure the hood run. Note
breaker capacity. Map drains and floor sinks. A system that technically fits
may still fail when airflow or electrical draw cross thresholds.

Ventilation Defines Boundaries

e Type | hoods handle grease-laden vapor.

e Capture velocity must match make-up air or smoke
escapes.

e Ventless claims rarely mean hoodless—cartridge filters
cut grease but not heat or humidity.

Utilities Follow Suit

e Smaller robots may run on single-phase 208-240 V at
30-50 A.

e Larger systems require three-phase service.

e Water and drain access within ten feet is non-
negotiable for cleaning and HACCP compliance.

Cleaning Can’t be an Afterthought

¢ |P ratings determine whether stations can handle hose-
down or wipe-only care.

e Batch systems often reduce nightly cleaning time since
trays and end-effectors lift out as full assembilies.

Important Note

e “Ventless” doesn’'t mean hoodless. Always verify
compliance with NFPA 96, UL 300, and your local
authority.

e Fitis as real a constraint as time itself.
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Choosing the Automation Path

Every operation reaches a point where it must decide: stabilize one station or
redesign flow entirely. Both can be right, but the choice depends on throughput
profile and space.

In smaller or single-peak operations, augmenting a key station, an egg loader, a
fryer lift, or a Robby batch module. can stabilize service immediately. Output rises,
labor steadies, and fit rarely requires modification.

In higher-volume or multi-peak kitchens, synchronized robotic lines take over.
Batch modules anchor the rhythm while conveyors and pass-throughs move
trays between cook, hold, and finish zones. The orchestration layer connects to
POS and KDS, pacing each cycle to promise times.

m Augment Path Full Robotic Line

Throughput Range Short, sharp peaks Long, predictable volume

Labor Model Staff finish and plate Minimal touchpoints

Fit Profile Existing hood, standard circuits Defined footprint and service layout
Maintenance Station-level Coordinated cycles

Scalability Add units as needed Add trays or lanes

You can feel when orchestration clicks. The tickets still come, but the panic
doesn't.

Matching Machines to Menus

Mechanism follows menu, not the other way around. Each cooking mode has its
lane, and getting that alignment right defines ROI before the first install.

Fry programs thrive on moisture-rich sides.
1. Baskets per minute = (Basket Volume + Portion Size) + Fry Time x Number of Vats.
2. Surge capacity comes from parallel vats and smart hot-hold timing.

Flat-top programs are about direct contact and control.

1. Plates per minute = Eggs per Pass + Cycle Time.

2. Robotic loaders make spacing consistent, scrapers keep turnaround tight, and
pairing with sides reduces dwell.

Batch programs excel when portions repeat.
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Batch Calculations

Batch Throughput Equation

+ Cycle Time) x Number of Trays

B Formula: Batch Throughput (items per minute) = (Tray Portions

Example: 24 portions + 3 minutes x 2 trays = 16 items per
minute (steady state)

A single Robby module producing 24 portions every 3 minutes equals roughly
480 items per hour—consistent, logged, and vent-compatible. Menu examples
include egg pucks, proteins, sauces, and pastas that hold their integrity through
controlled thermal cycles.

The more the recipe repeats, the more the math rewards batch precision.

Bringing the Numbers to Life

Equations reveal capacity; kitchens reveal reality. Once throughput and fit are
defined, patterns emerge—some predictable, others surprising. Line type, hood
length, and service rhythm all interact with the same math in different ways.

The next examples translate those formulas into real operations, showing how
throughput and fit shape design choices across kitchens of every size.
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Seeing the Math in Motion

1

Hotel Breakfast
Short window, mixed SKUs, lean crew.

Eggs 3.0/min, fries 0.6 baskets/min,
batch 10/min. Fit: 8 ft Type | hood,
three-phase 40 A, floor sink nearby.

Add egg loader, auto-scraper, and
one Robby module. The module
clears the spike while staff handle
plating and guest flow.

3

Ghost Kitchen
Multiple brands, long peaks.

B5=7/ portions/min across fry, griddle,
and batch. Fit: 14 ft hood, three-
phase 60 A.

Begin with fry automation, add
dual-tray batch modules and
conveyors.

Synchronized cook-hold-pack flow
protects SLAs and scales easily.

2

Small Kitchen
Tight space, limited make-up air.

Fries 0.5 baskets/min, eggs 1.8/min,
batch 6/min. Fit: 300 sq ft, short
hood, single-phase 30 A.

Use compact fry robot and one
batch tray under the same hood.
The fry robot handles volatility; the
batch tray maintains pace without
panel upgrades.

4

CGmpus or C-Store
Condensed volume, grab-and-go.

8-10 items/min from alternating
batch trays. Fit: 10 ft hood, minimal
drain needs.

Two Robby units cycle in offset
rhythm while one operator restocks.

In each case, throughput math narrows options until one architecture simply fits.
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Economics That Hold Up

The numbers stop feeling abstract once they tie to payback. High-output systems
cost more because they sustain their rate longer with fewer interventions. Stronger
actuators, food-contact certifications, and higher duty cycles carry real value in
uptime and safety.

Monthly savings combine labor offset, waste reduction, and downtime avoidance.
With average hourly wages around $20, even small efficiency gains stack fast. A
97 percent uptime schedule protects service windows. Waste drops as cycle
control and automated filtration preserve quality.

Ventilation, electrical work, and consumables—filters, gaskets, belts—belong in the
total cost model.

ROl and Payback Calculation
Payback (months) = (Capex + Year 1 Service) + Monthly Savings
Monthly Savings = Labor Offset + Waste Reduction + Downtime Avoidance

Batch systems often repay faster in breakfast, catering, or prepared-food models
because their labor savings compress into short, high-intensity windows rather
than spread across the day.

Predictability builds trust, and trust turns into approval for the next phase.
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Safety, Compliance,
and Confidence

Consistency means little without safety and traceability. Certifications—NSF/ANSI,
UL 197, UL 3300, UL 300—are more than badges; they're audit-ready proof of
safety, sanitation, and suppression. Batch systems simplify this by isolating
cooking zones and logging every tray cycle digitally.

Physical safeguards, interlocks, and automated checks protect staff. Cleaning
verification and temperature logs close the loop for HACCP. Dedicated trays and

color-coded tools reinforce allergen separation.

Auditors sign off faster when the data tells the story for you.

The Bottom Line

When service peaks, the technology fades and the fundamentals take over.
Throughput and fit decide everything: capacity, compliance, and ROI.

Conveyors keep pace through motion. Griddles keep pace through skill. Batch
robots like Robby keep pace through planning; steady output, verifiable safety,

and a footprint that fits where real work happens.

Define your throughput, measure your fit, and the right automation choice
becomes obvious. Everything else is just conversation between the rushes.
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RoboOp365
Your Solutions Provider

ABOUT US

RoboOp365 is a solutions provider and
distributor of kitchen and service
robotics.

We deliver Robby, a kitchen automation
robot that takes on high-volume
cooking tasks.

Our solutions help operators reduce
labor strain, improve efficiency, and
create more resilient operations.
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RoboOp365
www.roboop365.com

info@roboop365.com
+1[877] 659 4490





