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Abstract

The bottling stage represents the final and most consequential step in winemaking—the point where
months or years of viticulture and viniculture craft must survive the rigors of commercial packaging
without compromising quality. This paper examines the full spectrum of winery bottling technology,
from entry-level gravity-fill systems suitable for boutique producers to fully automated SRAML
monoblock lines capable of supporting large-scale commercial operations. We evaluate key
technologies, production thresholds, capital considerations, and implementation strategies to assist
winery operators in making informed equipment decisions aligned with their production goals and
growth trajectories. The global wine bottling machinery market, valued at approximately USD 1.7
billion in 2024 and projected to reach USD 2.7 billion by 2034, reflects the industry-wide shift toward
automation as the primary driver of production efficiency and quality consistency.’

1. Industry Context and the Case for Bottling Excellence

The U.S. wine industry represents a $27.6 billion market growing at a compound annual rate of
2.7%, with new wineries continuing to emerge across non-traditional regions including the Mid-
Atlantic and Great Lakes.? Despite this growth, the sector faces headwinds: the Silicon Valley Bank
2025 State of the U.S. Wine Industry report documents ongoing volume contractions in established
segments, placing increasing premium on operational efficiency and product consistency as
competitive differentiators.?

Against this backdrop, the bottling line has emerged as a critical leverage point. Wineries that invest
in appropriate bottling infrastructure—scaled correctly to their production volume—gain measurable
advantages in fill accuracy, oxygen management, throughput capacity, and labor cost per case.
Those that under-invest face production bottlenecks that constrain growth precisely when demand
signals warrant expansion.

The wine production machinery market broadly was valued at USD 2.4 billion in 2024 and is
projected to reach USD 3.85 billion by 2032 at a 6.3% CAGR, with automation-oriented equipment
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driving the majority of that growth.# North America consistently accounts for the largest regional
share, reflecting both the scale of the U.S. wine industry and the accelerating adoption of automation
across winery tiers.®

2. Manual and Semi-Automatic Bottling Systems

2.1 Gravity Fill Systems

Most boutique and emerging wineries begin their bottling operations with gravity-fill systems. Spec
Trellising carries the Mori line of semi-automatic gravity fillers, which have earned international
recognition for their combination of precision engineering, ease of cleaning, and operational
simplicity. Constructed entirely of AlSI 304 stainless steel, these linear gravity fillers are equipped
with 4 or 6 articulated 14mm filling nozzles with mechanical floats and accept a TC 174" stainless
input fitting. Bottle compatibility spans 375 mL through 1.5L formats.

The gravity-fill mechanism uses hydrostatic head pressure to deliver a controlled, laminar flow of
wine into each bottle. Because the fill rate is governed by the liquid level above the nozzle rather
than a pump or pressurized circuit, these systems introduce minimal turbulence and oxygen pickup—
a critical consideration for delicate varietals or extended-age wines.

Spec Advantage: Inventory Availability

Unlike automated bottling lines, which are custom-configured and require extended lead times, Spec
Trellising maintains active inventory of Mori gravity fillers and receives regular incoming stock. This
translates to rapid deployment for wineries that need to establish or expand manual bottling capacity
on short notice.

2.2 Counter Pressure (Iso-Baric) Filling

Wineries producing sparkling wines, pét-nat, ciders, or other carbonated beverages require a
fundamentally different approach to filling. Gravity systems are incompatible with pressurized
products—the differential pressure between the bottle headspace and the product will cause
immediate and uncontrollable foaming. Counter pressure fillers resolve this by equalizing the
pressure across the filling circuit before any liquid transfer occurs.

Spec Trellising carries the Barida ISO4 Iso-Baric Counter Pressure Filler, a 4-spout semi-automatic
iso-baric system engineered specifically for carbonated wines, sparkling beverages, beer, and cider.
The ISO4 minimizes dissolved oxygen pickup through a multi-stage degassing protocol prior to fill,
and its anti-foam ring nozzles direct the incoming product stream against the interior wall of each
bottle rather than introducing it as a falling column. The system is rated to 6 bar working pressure (9
bar pressure-tested) and is available with onboard crown capper, mushroom corker, and wire hooder
configurations. Its compact, wheeled chassis makes it easy to position and store between production
runs.

For wineries that produce both still and sparkling products, Spec can also configure hybrid bottling
lines that incorporate both fill-type capabilities—a significant cost and footprint advantage over
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maintaining two entirely separate lines. Explore the full Counter Pressure Bottle Filler category at
spectrellising.com.

2.3 Comparative Evaluation: Manual System Selection Criteria

The selection between a gravity system and a counter pressure system is determined primarily by
product type rather than production scale. The following criteria inform the appropriate choice:

* Product carbonation: Still wines and non-carbonated products — gravity fill. Sparkling
wine, cider, beer — counter pressure.

* Production volume: Both system types scale from boutique (case-run) to several hundred
cases per shift.

+ Capital budget: Gravity systems carry a lower initial investment. Counter pressure systems
command a premium reflecting the pressure-rated engineering.

» Cleaning requirements: Both Mori and Barida systems are designed for rapid disassembly
and CIP-compatible sanitation, critical in preventing microbial contamination between runs.

* Footprint and portability: Both lines are compact and suitable for smaller winery facilities
where floor space is at a premium.

3. Recognizing the Automation Threshold

The transition from manual to automated bottling is not a single decision point but a continuum.
Several indicators reliably signal that a winery is approaching the threshold where automation
delivers a positive return on investment:

3.1 Production Volume

The most objective indicator is annual case production. Wineries bottling fewer than 5,000-8,000
cases annually typically find that semi-automatic systems provide adequate throughput with
acceptable labor input. As production approaches 10,000 cases per year, manual bottling
increasingly dominates available labor hours. At this threshold, each day spent bottling is a day not
spent on customer engagement, quality management, or vineyard operations. Automated systems
reclaim those hours.

3.2 Fill Accuracy and Consistency

As production volumes rise and distribution channels expand to include wholesale and retail
accounts, fill accuracy becomes a compliance and quality issue rather than a production preference.
Electronic dosing units in automated systems achieve fill tolerances that manual systems cannot
consistently match, reducing both regulatory risk and product variation between bottles.

3.3 Labor Cost and Availability

The wine industry's labor market has tightened considerably in the post-pandemic period. Skilled
cellar workers who can manage a manual bottling run are increasingly scarce and expensive.
Automated systems can reduce bottling crew requirements by 50-70% for equivalent throughput,
while simultaneously improving consistency. The 2025 State of the U.S. Wine Industry report
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highlights labor efficiency as among the most critical operational levers for premium wineries
navigating current margin compression.®

3.4 Quality Control Demands

Automated systems introduce several quality mechanisms that are impractical to replicate manually:
no-bottle-no-fill logic prevents wasted product or wet conveyor contamination; fill-level sensors reject
out-of-specification bottles before capping; and integrated CIP circuits ensure sanitation consistency
across every run. These capabilities become increasingly important as distribution scale grows and
the consequences of a quality failure compound.

4. SRAML Automated Bottling Lines: Engineering Overview

SRAML, a Slovenian-headquartered manufacturer with a global installed base across wine, juice,
cider, beer, spirits, oil, and dairy sectors, represents the upper tier of the bottling technology spectrum
carried by Spec Trellising. SRAML systems are not off-the-shelf products—they are custom-
engineered solutions designed around each customer's specific production requirements, facility
constraints, and growth projections. Spec Trellising works directly with SRAML's engineering team
to manage the specification, quotation, and commissioning process on behalf of customers.

The same engineering philosophy that has made SRAML's pneumatic grape presses a trusted
component in premium winery cellars worldwide—where one operator noted "We have been using
the SRAML pneumatic press for five years now and it still runs like clockwork"—extends throughout
their bottling line portfolio.

4.1 Monoblock Architecture

SRAML's flagship bottling systems employ monoblock architecture: a single integrated unit that
combines rinsing, filling, and capping operations within one mechanical frame and control system.
This contrasts with legacy line designs that used separate machines connected by conveyors, which
introduced timing variability, footprint inefficiency, and multiple mechanical interfaces susceptible to
failure.

The monoblock approach delivers four structural advantages:
+ Space efficiency: The integrated footprint can be 30-40% smaller than an equivalent-
capacity separate-machine line.

* Synchronized operations: A single PLC governs the timing between rinse, fill, and cap
cycles, eliminating the leading cause of fill-level inconsistency in multi-machine lines.

* Reduced staffing: One operator can manage a monoblock that would require two or three
operators across a separate-machine configuration.

* Energy optimization: Centralized power management reduces per-bottle energy
consumption versus running independent motors across separate machines.

4.2 ECO and STANDARD Monoblock Product Lines

SRAML offers two primary monoblock product families. The ECO series provides cost-effective
automated capability for wineries transitioning from semi-automatic production, with a focus on rapid
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changeover between bottle formats and beverage types. The STANDARD series is engineered for
higher-throughput environments and incorporates advanced program settings, automatic bottle
handling, and greater customization depth for complex production requirements.

Both series support glass bottles, plastic bottles, and aluminum can formats, and are compatible with
the full range of closure types used in modern winery operations: cork, T-cap, pre-threaded screw
cap, crown cap, and pressure cap. This multi-format capability allows a single automated line to
service still wine, sparkling wine, cider, and even spirits production within the same facility.

4.3 Precision Fill Technology

SRAML automated fillers use electronic dosing units rather than mechanical floats to control fill
volumes. This delivers tighter fill tolerances, better performance across variable liquid temperatures
and viscosities, and real-time diagnostic capability. The no-bottle-no-fill logic inherent to the rotary
rinser integration ensures that the dosing sequence only initiates when a properly positioned, rinsed
bottle is detected at the fill station.

4.4 Integrated CIP (Clean-In-Place) Systems

Every SRAML monoblock incorporates an integral CIP unit capable of running hot water, acid,
caustic, or sanitizer circuits through all product-contact surfaces without disassembly. This is a
significant operational advantage over manual and semi-automatic systems, where thorough
cleaning requires partial disassembly and significantly more labor time. CIP compliance is
increasingly scrutinized in food safety certifications and wholesale distribution agreements, making
it a functional requirement rather than a convenience feature for growing wineries.

5. Complete Line Integration: Conveyors and Accumulation

A monoblock filling unit, however capable, is only as efficient as the material handling system that
feeds it. SRAML's complete line approach includes infeed conveyors, accumulation tables, and
collection systems designed to eliminate the manual bottle-by-bottle loading that limits throughput
on semi-automatic equipment.

+ Infeed systems: Automatically discharge bottles from case packs or bulk containers onto
the conveyor in single-file lines, maintaining a continuous supply to the rinser.

+ Accumulation tables: Buffer capacity at strategic points in the line absorbs temporary
production variance—a short stoppage at the filler does not immediately halt upstream or
downstream operations.

* Collection systems: Organize filled, capped bottles for downstream labeling, capsule
application, and case packing. Variable speed drives allow the collection rate to be matched
to the labeler's capacity.

Variable speed drives on all conveyor elements allow the entire line to be tuned to a consistent pace
matched to the winery's case-per-hour production target. Format adjustments for different bottle
sizes are handled through readily accessible mechanical adjustments rather than tooling changes.

6. From Grape to Glass: SRAML's Complete Production Ecosystem

A distinctive capability of SRAML as a manufacturer is the depth of their product line across the
entire winemaking process. Their pneumatic grape presses—the VP ECO, VP Standard, and VP
Inertgas series—are widely regarded as among the most technologically advanced gentle-pressing
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systems available, combining programmable pressing cycles with improved drain surface geometry
to maximize juice yield while minimizing phenolic extraction and oxidative stress. Their destemmers
and crushers provide complementary upstream capability.

For wineries implementing SRAML bottling lines, this continuity of equipment manufacturer from
grape reception through filling and capping provides practical advantages: consistent control system
architecture, a single service relationship for the majority of production-critical equipment, and the
ability to draw on SRAML's applications engineering team when planning process changes or
capacity expansions.

Customer Testimonial

"The latest investment increased our production rate by at least 200%." — SRAML customer, on the
impact of their automated bottling line installation.

7. Financial Considerations and ROl Framework

7.1 Capital Cost Range

In-house bottling equipment ranges from $30,000 for a semi-automatic gravity filler configuration to
$500,000+ for a fully automated monoblock line with complete conveyor integration.” SRAML
automated systems occupy the upper range of this spectrum, reflecting their custom engineering,
precision fill technology, and integrated CIP capability. The appropriate investment level is
determined by production volume, labor cost structure, and the winery's growth timeline.

7.2 ROI Calculation Framework

A rigorous ROI analysis for bottling automation should incorporate the following variables:
* Labor savings: Headcount reduction of 2—3 operators per bottling shift at 250-300 bottling
days annually, at fully-loaded labor cost.

* Throughput capacity: Increased case output per available shift hour enables revenue
growth without proportional cost increase.

* Quality improvement: Reduction in fill-level rejects, spoilage from inconsistent sanitation,
and warranty/recall costs.

*  Opportunity cost: Labor hours recaptured from manual bottling redeployed toward higher-
value activities: tasting room, direct-to-consumer sales, viticulture.

* Mobile bottling avoided: Wineries currently using contract mobile bottling services
typically pay $0.25-$0.50 per bottle in service fees. An in-house line that eliminates
50,000+ bottles of annual contract bottling generates immediate, recurring savings.

7.3 Phased Implementation Strategy

For wineries not yet at the production volume to justify full automation, a phased approach typically
provides the best capital efficiency:
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Phase 1: Establish semi-automatic gravity or counter pressure filling capability using Mori or Barida
equipment. Build operational protocols, staff familiarity, and production data.

Phase 2: Add a semi-automatic labeler and capsule applicator to reduce post-fill labor. Assess
throughput constraints.

Phase 3: Commission an SRAML automated monoblock line sized for 3-5 year projected production
volumes. Transition semi-automatic equipment to backup or small-run duty.

8. Implementation Planning Considerations

Successful automated bottling line commissioning requires planning that extends well beyond the
equipment purchase. The following facility and operational factors must be addressed during the
project design phase:

» Electrical service: SRAML monoblocks typically require three-phase power. Confirm
available amperage and phase configuration early in the project timeline.

+ Water and drainage: CIP circuits consume significant water volumes. Ensure adequate
supply pressure and drain capacity at the installation location.

* Floor flatness and load rating: Conveyor systems require a level, structurally adequate
floor. Verify with a structural engineer if the winery facility predates modern construction
standards.

+ Compressed air: Pneumatic actuators on the monoblock require clean, dry compressed air
at specified pressure. Size the compressor system accordingly.

+ Bottle inventory flow: Map the path from bottle storage to infeed conveyor and from
collection to case packing. Inefficient bottle logistics can negate the throughput gains of
automation.

* Operator training: SRAML provides commissioning support and operator training as part
of the project delivery. Plan for a minimum 2—3 day training period at startup, with additional
time for line optimization.

9. Spec Trellising: Your Bottling Equipment Partner

Spec Trellising serves winery operators across the Eastern United States and nationwide, providing
equipment consultation, supply chain management, and project coordination for both manual and
automated bottling installations. Our complete Winery Supplies & Equipment catalog spans the full
production workflow from grape reception through bottling and packaging.

For semi-automatic needs, our Bottling & Packaqging category provides rapid-availability inventory of
Mori gravity fillers, Barida counter pressure fillers, bottle rinsers, corkers, cappers, disgorgers, and
wax sealers. For SRAML automated line projects, we manage the consultation, specification, and
commissioning process in close coordination with SRAML's engineering team, ensuring the
delivered system precisely matches your facility requirements and production goals.

Contact Spec Trellising

Ready to discuss your bottling equipment requirements? Call our team at 1-800-237-4594, email
info@spectrellising.com, or visit spectrellising.com to explore the full equipment catalog.
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