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Commercial Flat Roof Tapered Design Guide: Maximizing Efficiency and Longevity

commercial flat roof tapered design guide offers a practical approach to improving drainage and extending
the lifespan of flat roofing systems on commercial buildings. Unlike traditional pitched roofs, flat roofs
require thoughtful engineering to prevent water pooling, which can lead to leaks, structural damage, and
costly repairs. Incorporating a tapered insulation system into your flat roof design not only enhances water
runoff but also contributes to energy efficiency and overall building performance.

If you’re a building owner, architect, or roofing professional looking to optimize your commercial flat roof,
understanding the principles behind tapered roof design is essential. This guide will walk you through the
fundamentals, benefits, materials, and best practices related to commercial flat roof tapered systems.

Understanding the Basics of Commercial Flat Roof Tapered
Design

When we talk about a flat roof, it’s rarely perfectly flat. Commercial flat roofs typically have a slight slope
to promote water drainage, but in many cases, the natural slope of the building’s structural deck isn’t
enough. That’s where tapered insulation comes in.

Tapered roofing systems involve strategically installing insulation boards with varying thicknesses to create
a gentle slope, usually between 1/8 inch to 1/4 inch per foot, guiding water toward drains, scuppers, or
gutters. This engineered slope ensures that rainwater doesn’t accumulate on the roof surface, which is
especially important in climates with heavy rainfall or snowmelt.

Why Tapered Roof Design Matters

A common misconception is that all flat roofs just need a membrane to keep water out. However, without
proper drainage, water can pond in low spots, increasing the risk of membrane deterioration and leaks. By
using tapered insulation, you can:

- Enhance roof drainage and minimize ponding water
- Reduce membrane stress and potential damage
- Improve thermal performance by eliminating areas of compressed insulation
- Extend the overall service life of the roof system



Key Components of a Tapered Flat Roof System

To design a successful tapered roof, it’s important to understand the materials and components that make up
the system.

1. Tapered Insulation

The heart of the tapered system is the insulation, usually made from polyisocyanurate (polyiso) or
expanded polystyrene (EPS). Polyiso is often preferred for its higher R-value per inch and moisture
resistance. Insulation boards are cut or manufactured with specific slopes that fit together like puzzle pieces,
creating a uniform gradient across the roof surface.

2. Roof Deck

The structural deck supports the tapered insulation and membrane. It can be made of concrete, metal,
wood, or other materials. Sometimes, the deck itself has a slight slope, but the tapered insulation
compensates for flat or uneven areas.

3. Waterproof Membrane

Above the tapered insulation sits the waterproofing membrane. Popular choices include single-ply
membranes like TPO, EPDM, or PVC, as well as built-up roofing (BUR) or modified bitumen systems. A
smooth slope underneath helps the membrane remain intact by preventing water pooling.

4. Drainage Components

Effective drainage requires more than just slope. Roof drains, scuppers, and gutters collect and direct water
away from the building. The tapered design must consider the location and capacity of these components to
ensure efficient runoff.

Design Considerations and Best Practices for Tapered Roofs

Creating a functional tapered roof system requires careful planning and attention to detail. Here are some
tips to keep in mind during the design phase.



Accurate Slope Calculation

Determining the right slope is critical. A minimum slope of 1/4 inch per foot is often recommended to
ensure proper drainage without making the roof too steep. However, this may vary depending on local
building codes, climate, and roof size.

Integration with Roof Drains

Since roof drains are the primary outlets for water, the tapered insulation should be designed to channel
water efficiently toward these points. Avoid creating low spots or flat areas near drains, which can cause
water to pool.

Thermal Performance and Energy Efficiency

Tapered insulation not only aids drainage but also improves energy efficiency by eliminating areas of
compressed or uneven insulation. Uniform insulation thickness helps maintain consistent thermal resistance
across the roof deck, reducing heat loss and lowering energy costs.

Material Compatibility

Ensure that the insulation and membrane materials are compatible to prevent adhesion issues or premature
failures. Many manufacturers offer tapered insulation kits designed specifically for use with their roofing
membranes.

Considerations for Roof Penetrations

Designing tapered insulation around rooftop equipment, vents, and skylights requires precision.
Improperly tapered areas near penetrations can create water traps and lead to leaks.

Installation Tips for a Successful Tapered Flat Roof

Even the best design can fall short without proper installation. Here are some practical tips to ensure your
tapered roof performs as intended.



Use Experienced Contractors: Tapered roofing systems require skillful installation to maintain
consistent slopes and avoid gaps between insulation boards.

Plan for Expansion and Contraction: Temperature changes can cause roof materials to expand and
contract. Proper fastening and seam detailing help prevent damage.

Inspect Drainage Points: Make sure drains and scuppers are free of debris and correctly integrated
with the tapered slope.

Layering and Fastening: Insulation boards should be securely fastened to the deck, with edges
tightly butted to avoid thermal bridging.

Quality Control Checks: Conduct slope measurements during installation to confirm the desired
gradient is achieved across the roof surface.

Common Challenges and How to Overcome Them

No roofing project is without hurdles, but knowing typical challenges in tapered flat roof design can help
you prepare.

Inconsistent Slope Creation

Poorly cut or installed insulation can cause uneven slopes, leading to ponding water. Using pre-
manufactured tapered insulation panels and experienced installers reduces this risk.

Drain Location Constraints

Sometimes the placement of roof drains doesn’t align perfectly with the desired slope. In such cases, custom
tapered boards or supplemental crickets (small tapered areas) can redirect water effectively.

Material Cost Considerations

Tapered insulation adds upfront costs compared to flat insulation, but the long-term savings in maintenance,
energy, and roof longevity often outweigh initial expenses.



Moisture Intrusion in Insulation

Selecting closed-cell insulation like polyiso minimizes water absorption. Additionally, installing a vapor
retarder or using moisture-resistant membranes protects the insulation layer.

Enhancing Roof Performance Beyond Tapered Design

While tapered insulation significantly improves drainage, integrating complementary strategies can
further optimize your commercial flat roof.

Green Roof Systems

Incorporating vegetation on a flat roof requires careful tapered design to ensure excess water drains
properly without damaging the growing medium.

Reflective Roofing Membranes

Using cool roofing materials can reduce heat absorption, complementing the thermal benefits of tapered
insulation and lowering cooling costs.

Regular Roof Maintenance

Scheduled inspections and cleaning ensure drains remain clear and the membrane intact, preventing water
accumulation and prolonging roof life.

Advanced Drainage Solutions

In some cases, installing internal drains, overflow scuppers, or secondary drainage paths provides an extra
layer of protection against water damage.

Understanding the nuances of commercial flat roof tapered design guide leads to smarter roofing decisions
that safeguard your investment. Whether you’re planning a new installation or upgrading an existing roof,
embracing tapered insulation technology is a forward-thinking choice that balances functionality,
efficiency, and durability in commercial roofing projects.



Frequently Asked Questions

What is a commercial flat roof tapered design guide?
A commercial flat roof tapered design guide provides detailed instructions and best practices for designing
tapered insulation systems that ensure proper drainage and prevent ponding water on flat roofs.

Why is tapered insulation important in commercial flat roof design?
Tapered insulation is important because it creates slope on an otherwise flat roof, which promotes water
drainage, prevents standing water, reduces leaks, and extends the roof's lifespan.

What materials are commonly used for tapered insulation in commercial
flat roofs?
Common materials include polyisocyanurate (polyiso) foam boards, expanded polystyrene (EPS), and
extruded polystyrene (XPS), selected based on thermal performance, weight, and moisture resistance.

How do you determine the slope required in a tapered flat roof design?
The slope is typically determined based on local building codes, roof size, and drainage needs, with common
slopes ranging from 1/8 inch per foot to 1/4 inch per foot to ensure effective water runoff.

What factors should be considered when designing a tapered roof
insulation system?
Considerations include roof structural load capacity, drainage patterns, insulation R-value, moisture control,
compatibility with roofing membrane, and ease of installation.

How does a tapered roof design prevent ponding water?
By gradually increasing the insulation thickness, the tapered design creates a slope that directs water
toward drains or scuppers, preventing water accumulation on the roof surface.

Can tapered insulation be used in retrofit roofing projects?
Yes, tapered insulation is often used in retrofit projects to improve drainage on existing flat roofs without
the need for structural changes or complete roof replacement.



What are common challenges in designing tapered flat roofs?
Challenges include accurately calculating slope requirements, integrating with roof drains, maintaining
thermal continuity, managing transitions between tapered and level areas, and controlling costs.

How does a commercial flat roof tapered design guide address thermal
performance?
The guide outlines how to select and arrange insulation layers to achieve desired R-values while
maintaining slope, ensuring energy efficiency and compliance with building codes.

Where can I find reliable commercial flat roof tapered design guides?
Reliable guides can be found through roofing manufacturers, industry organizations like NRCA (National
Roofing Contractors Association), and building code authorities, often available as PDFs or design manuals
online.

Additional Resources
Commercial Flat Roof Tapered Design Guide: Optimizing Drainage and Structural Integrity

commercial flat roof tapered design guide serves as a crucial resource for architects, engineers, and roofing
contractors aiming to optimize drainage efficiency and structural performance in commercial roofing
systems. Flat roofs, while popularly chosen for their economical use of space and modern aesthetic,
inherently face challenges related to water pooling and drainage. Incorporating a tapered design is a
sophisticated solution that addresses these issues, ensuring longevity and functionality of commercial flat
roofs.

Understanding the significance of tapered insulation and slope design is key to navigating the complexities
of flat roof construction. This guide delves into the technical, practical, and economic dimensions of tapered
roofing systems, highlighting best practices and emerging trends that influence design choices in
commercial construction.

Why Tapered Design is Essential in Commercial Flat Roofs

Flat roofs, despite their name, require adequate slope to facilitate water runoff. Without intentional slope,
water tends to accumulate, causing ponding issues that can accelerate membrane deterioration and increase
structural load. The commercial flat roof tapered design guide emphasizes that integrating taper into
insulation layers is the most effective method to create positive drainage without altering the roof deck’s
structural profile.



Tapered insulation involves the use of rigid insulation boards of varying thicknesses, installed in a sloped
pattern to direct water towards drains, scuppers, or gutters. Unlike traditional methods that rely solely on
deck slope, tapered insulation allows for customized slopes meeting the minimum requirements set by
building codes, typically around 1/4 inch per foot.

Benefits of Tapered Insulation Systems

Improved Drainage: By creating a continuous slope, tapered design prevents water ponding,
reducing the risk of leaks and membrane failures.

Enhanced Energy Efficiency: The insulation properties contribute to thermal performance, reducing
heating and cooling costs.

Structural Protection: Reducing standing water minimizes additional weight and potential damage to
the roof deck and structural components.

Design Flexibility: Tapered systems can be tailored to complex roof geometries, including multiple
drains and scuppers.

Key Components of a Commercial Flat Roof Tapered System

To achieve an effective tapered roof design, several components work in concert:

1. Roof Deck

The structural base must be capable of supporting the combined loads of insulation, membrane, and
anticipated weather conditions. Concrete decks, steel decks, and wood decks each present unique
considerations when integrating tapered insulation.

2. Tapered Insulation

Typically constructed from polyisocyanurate (polyiso) boards, tapered insulation panels vary in thickness to
establish the required slope. Thickness increments are carefully calculated to maintain consistent drainage
gradients.



3. Vapor Barrier and Cover Boards

A vapor barrier may be installed beneath the insulation to prevent moisture infiltration from the interior.
Cover boards provide a smooth, durable substrate for membrane application and protect insulation from
mechanical damage.

4. Roofing Membrane

Membranes—whether single-ply (TPO, EPDM, PVC), modified bitumen, or built-up roofs—must be
compatible with tapered substrates and capable of withstanding ponding water in rare cases.

Design Considerations and Calculations

Determining Slope Requirements

A fundamental step in the tapered roof design process is establishing the minimum slope. Building codes
and manufacturers typically recommend a slope of 1/4 inch per foot (approximately 2%) to ensure efficient
drainage. In areas with heavy rainfall, designers might opt for steeper slopes to expedite runoff.

Insulation Thickness and Layout

To create the desired slope, insulation thickness varies progressively. For example, on a 50-foot roof
requiring a 1/4 inch per foot slope, the insulation thickness difference between the highest and lowest
point would be approximately 12.5 inches. This requires precise stacking and cutting of tapered boards,
often using computer-aided design (CAD) software to map layouts.

Drain Placement and Roof Geometry

Effective tapered design must account for the number and location of drains or scuppers. Complex roof
geometries might require multiple drainage basins, each with individual slopes converging toward specific
outlets. This segmentation ensures no water stagnates in low points.



Comparative Analysis: Tapered Insulation vs. Structural Slope

While some flat roofs achieve slope through structural deck design, this approach has limitations. Creating
sloped decks can increase construction complexity and cost, and retrofit projects often cannot alter existing
structural profiles.

Tapered insulation offers a versatile alternative:

Aspect Structural Slope Tapered Insulation

Flexibility Limited to new construction Applicable to new and retrofit

Cost Higher structural costs Moderate insulation cost

Installation Complexity Requires precise deck forming Requires detailed layout and cutting

Drainage Effectiveness Good if properly executed Excellent with precise design

Materials and Installation Best Practices

Material Selection

Choosing the right insulation material is dictated by compressive strength, thermal resistance (R-value),
and compatibility with roofing membranes. Polyiso is favored for its high R-value per inch and ease of
fabrication into tapered shapes.

Installation Techniques

Precise layout is critical. Installers must follow design plans that specify insulation thickness increments and
slopes. Boards are often cut or shaped on-site to fit complex areas. Proper fastening and adherence to
substrate prevent movement and maintain slope integrity over time.

Integration with Roofing Membranes

Membrane application over tapered insulation requires attention to seams and penetrations, as the slope can



create tension points. Using cover boards can provide a stable base, reducing membrane stress and
prolonging service life.

Challenges and Limitations

Despite its advantages, tapered roof design comes with challenges:

Precision Demands: Errors in layout or cutting can compromise drainage, leading to ponding.

Cost Implications: Tapered insulation systems can increase upfront costs compared to flat insulation,
though often offset by reduced maintenance.

Weight Considerations: Additional insulation thickness may add weight, requiring structural
verification.

Thermal Bridging: Incorrect installation can create thermal bridges, reducing insulation effectiveness.

Future Trends in Commercial Flat Roof Tapered Design

Advancements in building information modeling (BIM) and digital fabrication are transforming tapered
insulation design. Automated CNC cutting and 3D modeling enable precise and efficient insulation layouts,
reducing waste and installation time.

Sustainability concerns are driving the adoption of eco-friendly insulation materials with lower embodied
carbon. Integration of photovoltaic panels on flat roofs also influences tapered designs, requiring coordination
between drainage and energy system installation.

As climate patterns become more unpredictable, the importance of robust drainage systems in flat roofs is
underscored, making tapered design not just a preference but a necessity in resilient commercial building
design.

Ultimately, the commercial flat roof tapered design guide underscores the balance between technical
precision, material selection, and practical installation to achieve durable, energy-efficient, and effective
roofing solutions. Properly executed tapered systems significantly extend roof lifespan, reduce maintenance
costs, and contribute to sustainable building performance.



Commercial Flat Roof Tapered Design Guide

  commercial flat roof tapered design guide: Residential and Light Commercial
Construction Standards RSMeans, 2008-06-26 A popular reference used daily by builders,
contractors, architects, and owners, this guide is a unique collection of industry standards that
define quality in construction. For contractors, subcontractors, owners, developers, architects,
engineers, attorneys, and insurance personnel, it provides authoritative requirements and
recommendations compiled from the nation's leading professional associations, industry
publications, and building code organizations. New third edition is completely updated to the latest
standards, codes, and trends. Coverage includes standards for concrete, masonry, framing, finish
carpentry and cabinetry, insulation, roofing, windows and doors, drywall and ceramic tile, floor
covering, plumbing, electrical, HVAC, and more. This one-stop reference is enhanced by helpful
commentary from respected practitioners, including identification of items most frequently targeted
for construction defect claims. FEATURES: This one-of-a-kind resource enables you to: Establish an
acceptable quality of workmanship Resolve disputes and avoid litigation Train personnel in correct
installation procedures Answer client questions and authority Easily find applicable building code
information The nationwide team of editors includes leading contractors, engineers, architects and
construction defect analysts. They provide practical installation tips, along with advice on how to
avoid the most frequently cited defect claims.
  commercial flat roof tapered design guide: 2023 Arkansas Roofing/Roof Decks -
COMMERCIAL Upstryve Inc, Get one step closer to becoming an Arkansas Roofing/Roof Decks -
COMMERCIAL with a prep course designed by 1ExamPrep to help you conquer the Arkansas
Roofing/Roof Decks – COMMERCIAL computer-based examination. Our courses make it convenient
and easy for EVERY type of student who is attempting to obtain a contractor’s license. The course
includes: Test-taking techniques and tips Tab and highlight locations for every required book
Hundreds of Practice questions. We base these per book so you can understand which questions
come from which book to better know where to find the answer, as well as final exams to reinforce
your test taking skills.
  commercial flat roof tapered design guide: 2023 Oklahoma PSI Roofing Contractor
Commercial Endorsement Exam Prep Upstryve Inc, Get one step closer to becoming a Oklahoma
Commercial Endorsement Roofing contractor with a course designed by 1 Exam Prep to help you
conquer the required Oklahoma Commercial Endorsement Roofing Contractor computer based
examination. A commercial roofing contractor’s work includes, but is not limited to, installation,
renovation, remodeling, reroofing, reconstructing, repair, maintenance, improvement, alteration,
and waterproofing of building roofs using a variety of materials, including shingles, asphalt, and
metal. Commercial roofing contractors supervise and manage activities or personnel, supply
material, and solicit commercial roofing contracts. A commercial roofing contractor may operate as
an individual, firm, partnership, or corporation installing or repairing roofs on residential,
commercial and industrial buildings. •Dozens of Practice Exams •Helpful Tips to Pass the Test
•Learn how to Highlight & Tab Your Books •Test Taking Techniques •Book Overviews •Highlight
and Tab Instructions •Hundreds of Test Questions •Math Review •Test Scope & Approved
References
  commercial flat roof tapered design guide: General Aviation Aircraft Design Snorri
Gudmundsson, 2013-09-03 Find the right answer the first time with this useful handbook of
preliminary aircraft design. Written by an engineer with close to 20 years of design experience,
General Aviation Aircraft Design: Applied Methods and Procedures provides the practicing engineer
with a versatile handbook that serves as the first source for finding answers to realistic aircraft
design questions. The book is structured in an equation/derivation/solved example format for easy
access to content. Readers will find it a valuable guide to topics such as sizing of horizontal and
vertical tails to minimize drag, sizing of lifting surfaces to ensure proper dynamic stability,
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numerical performance methods, and common faults and fixes in aircraft design. In most cases,
numerical examples involve actual aircraft specs. Concepts are visually depicted by a number of
useful black-and-white figures, photos, and graphs (with full-color images included in the eBook
only). Broad and deep in coverage, it is intended for practicing engineers, aerospace engineering
students, mathematically astute amateur aircraft designers, and anyone interested in aircraft design.
- Organized by articles and structured in an equation/derivation/solved example format for easy
access to the content you need - Numerical examples involve actual aircraft specs - Contains high-
interest topics not found in other texts, including sizing of horizontal and vertical tails to minimize
drag, sizing of lifting surfaces to ensure proper dynamic stability, numerical performance methods,
and common faults and fixes in aircraft design - Provides a unique safety-oriented design checklist
based on industry experience - Discusses advantages and disadvantages of using computational tools
during the design process - Features detailed summaries of design options detailing the pros and
cons of each aerodynamic solution - Includes three case studies showing applications to business
jets, general aviation aircraft, and UAVs - Numerous high-quality graphics clearly illustrate the
book's concepts (note: images are full-color in eBook only)
  commercial flat roof tapered design guide: An Index of U.S. Voluntary Engineering
Standards. Supplement William J. Slattery, 1972
  commercial flat roof tapered design guide: Buying and Business Guide , 1940
  commercial flat roof tapered design guide: An Index of U.S. Voluntary Engineering
Standards, Supplement 1 William J. Slattery, 1972
  commercial flat roof tapered design guide: An Index of U.S. Voluntary Engineering
Standards William J. Slattery, 1972
  commercial flat roof tapered design guide: Good for Business Paul J. Jakubovich, 1995
  commercial flat roof tapered design guide: Timber Designers' Manual E. C. Ozelton, J. A.
Baird, 2008-04-15 This major structural engineering manual covers overall detail design of
structural timber and includes extensive tables and coefficients for speedy reference. The current
edition takes account of revisions to BS 5268: Part 2 and outlines the new Eurocode on timber. It is
available for the first time in paperback.
  commercial flat roof tapered design guide: The Adirondack Architecture Guide,
Southern-Central Region Janet A. Null, 2017-06-01 Explores the architectural treasures of the
Southern-Central region of New York�s Adirondack Park and places them in the context of
Adirondack history and culture. The Adirondack Architecture Guide, Southern-Central Region
provides a professional and insightful survey of the built environment of a unique area within New
York�s Adirondack Park. This book is the first field guide to the architecture of the Park, revealing
the ordinary and the extraordinary, the remarkable buildings by prominent designers, as well as the
hidden, unexpected gems few know exist. Based on more than seven thousand miles of fieldwork and
years of research, the guide comprises more than seven hundred sites traversing the geographic
range, socioeconomic strata, and historical span of the region from the late 1700s to the present.
Organized according to clearly marked travel routes and fourteen tours on the ground and on the
water, it features detailed maps and coordinates for each site, along with many beautiful
photographs. Also included are eleven companion essays drawing on the expertise of professionals,
local historians, and Adirondack residents that delve into the what, where, and why people built in
the Adirondacks. �In The Adirondack Architecture Guide, beloved landmarks share the pages with
little-known architectural gems through a series of curated tours. Each one tracks the history and
development of the Southern-Central Adirondacks through its fascinating buildings, bridges, and
byways. From first-time visitors to longtime residents, readers will find it packed with information
designed to make the most of a side trip lasting a few hours or a weekend of exploring. This is a
must-have source to guide your travels in one of the most beautiful and historic parts of New York,
the Adirondack Park.� � Jay A. DiLorenzo, President, Preservation League of New York State �This
remarkable book presents architecture, broadly defined to include all man-made structures, as the
key to understanding the history and culture of a vast National Historic Landmark. We are



introduced to the sublime Chestertown Church of the Good Shepherd, the delightful Custard�s Last
Stand, the earnest Wakely Mountain Fire Tower, and the grand aspirations of the Mary Persons
House. A detailed picture of two hundred years in a region of romantic wilderness, industry, tourism,
and everyday life emerges to offer a compelling vision of a unique place. This guide is not only for
architecture buffs and explorers. It is a model of historical research that presents an unbiased
picture of the rich diversity of a fascinating region.� � Frances Halsband, Kliment Halsband
Architects
  commercial flat roof tapered design guide: World's Business and Importers Guide , 1957
  commercial flat roof tapered design guide: The Architects' Journal , 2004-04
  commercial flat roof tapered design guide: Regional Industrial Buying Guide , 2000
  commercial flat roof tapered design guide: Rural Builder , 2000
  commercial flat roof tapered design guide: The Alvar Aalto Guide Michael Trencher, 1996
Designed for anyone with an interest in touring major architectural works, the Guidebooks contain
historical and descriptive information on key buildings, and practical information including maps,
directions, addresses, and references for further reading.
  commercial flat roof tapered design guide: Air Force Manual United States. Department of
the Air Force, 1973
  commercial flat roof tapered design guide: Sustainable Renovation Lisa Gelfand, Chris
Duncan, 2011-11-08 The complete resource on performing sustainable renovations for both Historic
and modern existing buildings This forward-looking and insightful guide explores how the
sustainable renovation of existing buildings presents great opportunities for initiating extensive
changes in the performance of the built environment. Great examples of existing building upgrades
are examined, illustrating how to do sustainable renovations, along with current design approaches
for radically improving the functionality of existing prewar, postwar, and late modern buildings.
Sustainable Renovation saves its key focus for institutional and commercial buildings, but discusses
the challenges they pose within a global scope that encompasses all building practices. Some of the
discussions in this book include: The significance of energy and resource demands by the building
sector and the urgency of reducing loads in existing buildings Management, design, and
construction approaches to achieve major modernization in occupied buildings International case
studies that focus on methods and benefits of successful sustainable transformations of existing
building performance Repurposing buildings to preserve style and add performance remains a work
in progress as designers and builders discover new methods for improving sustainable practices and
standards. With incremental modernization and operations strategies available for immediate
implementation, this book demonstrates the different ways of thinking necessary when considering
and attempting the integration of sustainable concepts into existing buildings—and enables readers
to rethink the world that's built around them.
  commercial flat roof tapered design guide: Western Industry and Western Industrial
Guide , 1959
  commercial flat roof tapered design guide: Thomas Regional Industrial Buying Guide , 2003
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