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1. Introduction

1.1: Overview of the AquaFlow Pro Hydration System

The Thirsttrek AquaFlow Pro hydration system represents the pinnacle of industry-leading
hydration technology. Designed for extreme outdoor activities, the AquaFlow Pro features a
state-of-the-art BPA-free reservoir, ensuring the highest standards of water purity and
safety. The easy-flow bite valve allows for effortless on-the-go hydration, while the
adjustable straps provide a customized and comfortable fit for users of all sizes. The
AquaFlow Pro is engineered to meet the most rigorous industry specifications and is
backed by extensive academic research, making it the ultimate choice for the most
demanding adventurers.
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2. Technical Specifications

2.1: BPA-Free Reservoir Material Properties

The BPA-free reservoir of the Thirsttrek AquaFlow Pro hydration system is constructed from
a proprietary blend of polyethylene, known as Hydratech 3000. This material has been
extensively tested and meets the following industry specifications:

e ASTM D5116-16: Standard Guide for Small-Scale Environmental Chamber
Determinations of Organic Emissions from Indoor Materials/Products

e |SO 10993-1:2018: Biological evaluation of medical devices - Part 1: Evaluation and
testing within a risk management process

e FDA Title 21CFR177.1520: Polyethylene Terephthalate for Use in Food Contact

A detailed material properties review is recommended before initial use and after any
substantial impact or wear to the reservoir.

2.2: Flow Dynamics of the Bite Valve

The easy-flow bite valve of the AquaFlow Pro hydration system has been designed for
optimal liquid flow dynamics. Thirsttrek engineers have conducted extensive analysis of the
valve, including:

e Computational Fluid Dynamics (CFD) modeling to evaluate pressure distribution and
flow patterns

e Measurement of flow rates and forces using a hydraulic test bench

e Analysis of valve performance under various environmental conditions, such as
temperature and altitude

Users are encouraged to perform periodic checks of the bite valve flow dynamics to ensure
optimal performance.

2.3: Adjustable Straps Design Analysis

The adjustable straps on the Thirsttrek AquaFlow Pro hydration system have been
engineered for comfort and stability. The design analysis includes:

¢ Finite Element Analysis (FEA) to assess stress distribution and performance under load

e Ergonomic testing with human subjects to evaluate fit and comfort during physical
activity
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e Material compatibility testing to ensure durability and resistance to environmental
factors

Users should regularly inspect the adjustable straps for signs of wear and perform
adjustments as necessary.

(c) Thirsttrek



3. Industrial Diagnostics

3.1 Pre-Use Inspections and Testing Procedures

3.1.1 Material Integrity Testing

Before using the Thirsttrek AquaFlow Pro hydration system, it is imperative to conduct a
thorough material integrity test to ensure that the reservoir is free from defects that could
compromise its performance and the safety of the user. The following steps outline the
protocol for the material integrity testing:

1. Visual Inspection: Examine the BPA-free reservoir for any signs of damage, such as
cracks, punctures, or discoloration. Pay close attention to the seams and corners, where
stress can cause weaknesses.

2. Pressure Test: Utilize a specialized pressure testing apparatus to subject the reservoir
to controlled internal pressure. Follow the manufacturer's guidelines for the
appropriate pressure levels and duration of the test. Any leaks or ruptures detected
during this test indicate a failure of material integrity.

3. Ultrasonic Inspection: Employ an ultrasonic thickness gauge to measure the thickness
of the reservoir walls at various points. Any deviations from the expected thickness
may indicate a defect in the material.

Note: These tests should be performed in accordance with the ASTM D3078 standard for
detecting gross leaks in flexible packaging containing a headspace gas.

3.1.2 Flow Rate Calibration

To ensure optimal performance of the AquaFlow Pro's easy-flow bite valve, it is essential to
conduct a flow rate calibration before each use. The following steps outline the procedure
for flow rate calibration:

1. Measurement Setup: Use a precision flow meter and tubing of the appropriate
diameter and length to create a closed loop system with the AquaFlow Pro reservoir
and bite valve.

2. Calibration Process: Open the bite valve and allow water to flow through the system at
a constant rate. Measure the flow rate using the flow meter and compare it to the
expected flow rate specified in the Thirsttrek AquaFlow Pro technical specifications.
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3. Adjustment: If the measured flow rate deviates from the expected value, adjust the
bite valve according to the manufacturer's instructions until the desired flow rate is
achieved.

Note: The flow rate calibration should be conducted in compliance with the ISO 8537
standard for determining the flow rate of a hydraulic fluid power valve.

3.2 Post-Use Analysis and Maintenance

3.2.1 Reservoir Cleaning and Sanitization Protocol

After each use, it is imperative to thoroughly clean and sanitize the AquaFlow Pro reservoir
to prevent the buildup of bacteria and mold. Follow the steps below to ensure proper
reservoir maintenance:

1. Disassembly: Carefully disassemble the reservoir, removing the easy-flow bite valve
and any other removable components.

2. Cleaning Procedure: Use a mild detergent and a specialized reservoir cleaning brush
to scrub the interior of the reservoir, ensuring that all surfaces are thoroughly cleaned.

3. Sanitization: Rinse the reservoir with a sanitizing solution approved for use with
hydration systems, following the manufacturer's recommended dilution and contact
time.

4. Drying Process: Allow the reservoir to air dry in a clean, well-ventilated area. Ensure
that all components are completely dry before reassembling the system.

Note: The cleaning and sanitization protocol should adhere to the guidelines set forth in the
NSF/ANSI 60 standard for drinking water treatment chemicals.

3.2.2 Strap Tension Measurement

The adjustable straps of the AquaFlow Pro play a crucial role in ensuring a comfortable and
secure fit for the user. Periodic measurement of the strap tension is necessary to maintain
proper functionality. Follow these steps to measure the strap tension:

1. Tension Gauge Setup: Utilize a calibrated tension gauge designed for textile materials
to measure the tension of the adjustable straps.

2. Measurement Process: Apply the tension gauge to each strap, following the
manufacturer's guidelines for the appropriate angle and pressure. Record the tension
measurement for each strap.
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3. Adjustment: If any strap exhibits a tension outside of the manufacturer's specified
range, follow the recommended adjustment procedure to bring it back into the
acceptable range.

Note: Strap tension measurement should be conducted in accordance with the ASTM D5035
standard for determining the breaking strength and elongation of textile fabrics.

3.2.3 Bite Valve Wear Assessment

The bite valve of the AquaFlow Pro is a critical component for delivering water to the user.
Regular assessment of the wear and tear on the bite valve is necessary to ensure its
ongoing performance. Follow these steps to assess the condition of the bite valve:

1. Visual Inspection: Examine the bite valve for any signs of wear, such as cracking,
tearing, or deformation. Pay particular attention to the area where it connects to the
reservoir tubing.

2. Operational Test: Attach the bite valve to the reservoir and test its functionality by
allowing water to flow through it. Observe for any leaks, irregularities in water flow, or
difficulty in opening and closing the valve.

3. Replacement: If the bite valve shows signs of wear or fails the operational test, it
should be replaced with a genuine Thirsttrek replacement part, following the
manufacturer's instructions.

Note: Bite valve wear assessment should be performed in accordance with the ISO 80000-8
standard for quantities and units of water and wastewater engineering.
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4. Regulatory Compliance

4.1 BPA-Free Certification Standards

The AquaFlow Pro hydration system from Thirsttrek meets the BPA-Free certification
standards as outlined by the US Food and Drug Administration (FDA) and the European
Food Safety Authority (EFSA). The BPA-free reservoir is manufactured using materials that
comply with the following standards:

e FDA 21 CFR 177.1580: This regulation specifies the permitted ingredients and
conditions of use for olefin polymers, which are used in the fabrication of the reservoir.

e EFSA 10/2011: The materials used in the AquaFlow Pro reservoir comply with the
migration limits set by EFSA for plastic materials and articles intended to come into
contact with food. The migration of BPA is below the specified limit, ensuring the
safety of the user.

Thirsttrek performs regular internal testing to ensure compliance with these standards and
conducts third-party inspections to validate the BPA-free certification. Testing methods
include gas chromatography-mass spectrometry (GC-MS) and liquid chromatography-mass
spectrometry (LC-MS) to detect and quantify any trace amounts of BPA.

In addition to the FDA and EFSA standards, Thirsttrek also adheres to the guidelines set by
the International Organization for Standardization (ISO) for BPA-free certification,
specifically ISO 17758-1:2019, which provides a method for the determination of BPA in
plastic materials and products.

The BPA-free certification of the AquaFlow Pro hydration system ensures that users can
enjoy their outdoor adventures without worrying about exposure to harmful chemicals.
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