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Professional Practice. 14th ed. 
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2008.
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ed. The Architect’s Handbook of 
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2001.
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Introduction

By completing the activities in this chapter, you will gain an understanding 
of the principles involved in engineering systems coordination. The 
following information is taken from the NCARB IDP Guidelines:

Engineering Systems
Minimum Engineering Systems Experience: 360 Hours
Definition: Involves selecting and specifying structural, mechanical, 
electrical, and other systems, and integrating them into the building design. 
These systems are normally designed by consultants in accordance with 
the client’s needs.

Tasks
At the completion of your internship, you should be able to:

• Analyze and design basic structural elements and systems
• Coordinate building systems (e.g., structural, mechanical, electrical, 

fire safety, security, telecommunications/data) and reconcile 
systems’ conflicts

• Apply sustainable design principles

Knowledge Of/Skill In
• Adaptive reuse of buildings and/or materials
• Alternative energy systems and technologies
• Basic engineering principles
• Building envelope
• Building Information Modeling (BIM) technology
• Building systems and their integration
• Characteristics and properties of construction materials
• Conflict resolution
• Critical thinking (e.g., analysis, synthesis, and evaluation of 

information)
• Design impact on human behavior
• Design principles
• Engineering load calculations
• Hazardous materials mitigation
• Implications of design decisions (e.g., cost, engineering, schedule)
• Indoor air quality
• Interpersonal skills (e.g., listening, diplomacy, responsiveness)
• Life safety
• Life cycle analysis
• Natural and electric lighting (e.g., daylight, solar control, energy 

consumption)
• Oral and written communications
• Problem solving
• Product evaluation, selection, and availability
• Sustainable design
• Team building, leadership, participation
• Technological advances and innovative building products
• Vertical circulation
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Take brief notes while reading the narrative and list key resources you used to complete the activities. Note 
discussion outcomes from meetings with your supervisor, mentor, or consultants. When finalizing the activity 
documentation (PDF), include your notes and the Emerging Professional’s Companion activity description.

Narrative

From the everyday perspective, an “engineered system” is any technical building component specialized 
enough to require the services of an expert consultant. More precisely, such a system is a discrete array 
of components that plays a vital functional role in the building and relates to other building systems and 
components.

The structural system, the building envelope, and the HVAC system are three readily identifiable engineered 
systems. Along with the site and the interior, these are characteristically the main components of a building 
project. Many subsystems can be identified, as well: The electrical system, lighting, furniture, glazing, 
foundation, storm water management, and so forth. While it would be just as valid to categorize building 
systems in other ways, such as circulation, signage, and life safety, naming the topic “engineering systems 
coordination” suggests the hardware approach.

This chapter will focus on systems that generally require professional engineering consultants as part 
of the project team. From it, interns can learn both about the building systems discussed and about the 
relationship between architects and engineers working on a project together. Some issues that may come 
up include the following:

• Architects and engineers tend to approach a project from different points of view, as the architect is 
generally more familiar with project particulars and the engineer with system standards.

• Different perspectives may mean that the architect and engineer prioritize their objectives differently 
for a project, the architect more focused on design intentions and the engineer on the function of 
systems design and equipment.

• The engineer’s design work must be coordinated with the architectural management of the project, 
including the work of other consultants.

• In project scheduling, the team must anticipate the effects of details regarding engineered systems 
that will affect project construction, including lead time, work sequence, and technical criteria such as 
required environmental conditions or temporary bracing.

• Long-term perspectives on commissioning, controls, operation, maintenance, and obsolescence of 
engineered systems— considerations of life-cycle costing—are important factors in the selection of 
engineered systems for a project.

Embracing these issues as architectural opportunities rather than shunning them as technical problems 
to be solved by others can help architects achieve a smooth working relationship with building system 
consultants. The engineer plays a vital role, but the architect leads the coordination of all building systems 
and controls the final decisions, giving the architect the opportunity to promote innovation regarding the use 
of building systems.
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Institutions that promulgate 
performance specification 
standards include the following:
• National Fenestration Rating 

Council (NFRC)
• American Architectural 

Manufacturers Association 
(AAMA)

• Window and Door 
Manufacturers Association 
(WDMA)

• U. S. Department of Energy 
(DOE)

• National Institute of 
Standards and Technology 
(NIST)

• American Society for Testing 
and Materials (ASTM)

• Underwriters Laboratories 
(UL)

• National Institute of Justice 
(NIJ)

• National Fire Protection 
Association (NFPA)

These institutions may have free 
resources and tools to aid the 
designer.

Recognizing Technical Aspects of Building Design
Engineered systems vary according to the functional requirements of a 
building project. Every building type has a number of technical aspects 
that are generally the same in that category. For example, the technical 
considerations inherent in library design include task lighting, a circulation 
and storage system for library media, acoustics for quiet study spaces, 
structural loads imposed by book stacks, and strict humidity control for 
proper storage of printed works. Life safety code issues include egress and 
fire suppression. To address all of these concerns well requires recognizing 
them early and formulating appropriate design strategies even at the most 
conceptual levels of project delivery. Selecting suitable systems early in the 
design response is much easier than imposing them on a final design that 
was not intended to accommodate them.

Another set of technical considerations is introduced by an architectural 
design concept developed within the parameters of the building type. 
Although an architect’s concept is based on an essential understanding 
of the functional requirements of a building project, it is not uncommon for 
a design to introduce atypical requirements. For example, irregular forms 
may require structural gymnastics, or exposed elements may have unusual 
finishes that require special maintenance.

Another source of technical concerns can be introduced by the context of 
the project: Conditions particular to the site, the climate, or surrounding 
buildings or restrictions imposed by the historical situation or local codes, 
and so on.

Selecting Appropriate Systems
The types of building systems chosen to address the critical issues of 
a building project should simultaneously satisfy the challenges inherent 
in that building type, the parameters of the project setting, and the 
architectural concept. Failure in any one of these mandates will ultimately 
derail a design. How then are these requirements translated into 
appropriate selections?

One factor used to select building systems is performance specifications, 
which are often based on laboratory ratings, which make it possible to 
engage in qualitative and quantitative comparisons. Understand the 
available options and the rating techniques used to evaluate them can help 
in product selection as well as in writing specifications. A window system 
offers a good example of performance specifications because it has so 
many ratings. Following are some of the major ones:

• Solar heat gain coefficient (SHGC)—the rate of heat gain from solar 
radiation and temperature difference (NFRC 200)

• Visible light transmittance (VLT or Tv)— percentage and color of 
light in the visible spectrum that is transmitted to the interior (NFRC 
300 & 301)

• Light-to-solar gain ratio (LSG)—the “coolth” rating factor of VLT ÷ 
SHGC

• U-value—thermal conductance of combined glazing and window 
frame (NFRC 100)
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• Air leakage—the volume of air passing through a square foot of window area and resulting in heat 
loss and gain through cracks in the window assembly (NFRC 400)

• Condensation resistance—the ability to resist the formation of condensation on the interior surface 
(NFRC 500)

• Energy Star Windows Rating Program— (USDOE)
• Design pressure—the pressure withstood by closed window, which in turn establishes the structural 

pressure, water penetration, and air infiltration (AAMA/WDMA 101/I.S.2-97 and NAFS F-C90)
• Forced entry—the attempted penetration of a door or window using a variety of tools (ASTM F588). 

Blast and ballistic standards are also available (UL 752 and NIJ 0801.01).
• Sound transmission class (STC) and transmission loss (TL)—the decibel rating of noise attenuation, 

ASTM Classification E90 and E413 (NIST).
• Fire rating—where required to restrict the spread of fire and smoke within buildings from internal or 

external fire (NFPA 257)

The ratings the organizations (listed on the opposite page) assign to various products are meant to be 
interpreted rather than used for absolute comparisons. Laboratory rating standards are rather like the EPA 
ratings of automobile gas mileage in that actual performance will vary with use and application in the real 
world. In addition, details of project or site can also influence the selection of products. For example, in 
window selection the different sides of a building will have different solar exposures, thus, windows for the 
different facades should be considered separately. In the final analysis, the numerical ratings of a particular 
window should be balanced against project-specific qualitative issues. The same principle applies to other 
building systems and their performance ratings.

In addition to these performance specifications, some “rules of thumb” can be applied to selection of building 
systems. Derived from the proven experience of engineering consultants, these rules can be used by 
architects in the conceptual and schematic design stages. In the window system example, a preliminary 
selection of glazing type and placement could be made based on the rough daylighting rule that suggests 
natural light will penetrate to 2.5 times the window head. Similar rules of thumb specify tons per square foot 
of air conditioning capacity, span-to-depth ratios for floor systems, and watts per square foot for lighting. 
Such information can be carefully applied to developing appropriate systems in other stages of the project.

Practical Application
In the architect’s office, coordination of engineered systems affects every stage of project delivery. It 
requires the architect to synthesize the owner’s requirements and the consultant’s recommendations on 
alternatives into a solution that considers both what the design could be and what it practically should be. 
To achieve this, the architect must engage in accurate, concise, and ongoing communication with the owner 
and consultants, including continuous feedback that fosters collaboration.

Coordination of building system choices is communicated in many ways, from submittals, shop drawings, 
specifications, schematics, change orders, technical memos, requests for production lead time, cost and 
performance comparisons, warranty agreements, and the like, to finished construction documents for 
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ULtimate Fire Wizard

The UL Design Wizard for fire-
resistance helps quickly locate 
fire-resistance-rated designs:
http://database.ul.com/cgi-
bin/ulweb/LISEXT/1FRAME/
FireResistanceWizard.html 

Owen, Mark S., and Heather 
E. Kennedy. 2009 ASHRAE 
Handbook: Fundamentals. 
Atlanta, GA: American Society of 
Heating, Refrigeration, and Air-
Conditioning Engineers, 2009.

engineering seal. Any single transaction can produce a ripple of change in 
the network of time, cost, size, and image, thereby causing reconsideration 
of many other decisions. Changing from low performance glazing to high 
performance glazing, for example, can radically affect the thermal load 
and thus the engineering design and architectural requirements affecting 
duct size, vertical duct space, spandrel size, floor-to-floor heights, column 
loads, and foundation sizing, not to mention HVAC capacity, fan room size 
requirements, connected electrical loads, transformer vault design, and 
service feeder size. Beyond all this, there is the detailing of the alternative 
window wall system itself to consider.

Obviously, decisions with impacts so widespread have to be communicated 
effectively because they affect the work and time investment of numerous 
team members. Coordination ensures that client, architect, and 
engineering consultants are all progressing from a common set of shared 
information.

Building System Relationships
Building systems are related in physical, visual, and functional ways. 
Components that are physically connected share space, either literally 
or where they intersect. For example, detailing marks the site of physical 
connections between dissimilar materials, such as where two systems 
meet, such as a curtain wall at the structural frame or a window frame at a 
brick veneer wall surface. Visual integration is managed by size, proportion, 
color, shape, and other compositional techniques. The development of 
a building elevation is a classic example, with roofline, fenestration, and 
structural framing serving as geometric cues against the façade.

The functional relationships between building systems and their 
components are guided by performance requirements. Passive thermal 
design, for example, involves coordinating the building envelope design 
with HVAC requirements so that these systems work together to provide 
a satisfactory level of thermal comfort. Similarly, daylighting requires 
the coordination of envelope glazing and interior luminaire layout. If 
these systems are functionally coordinated, the resources of both are 
economized and a more elegant lighting scheme is possible. As is true 
throughout a project, if systems are designed with no relation to each 
other, both will be oversized and neither will achieve optimal performance.

The most basic building system coordination addresses only potential 
interference among systems at a practical level. In other words, light 
fixtures must physically fit into the ceiling space, ductwork has to be 
routed around major beams, the formal composition should be inoffensive, 
and the building must meet functional program criteria. This level of 
coordination, though minimal, can result in functional buildings. At the 
opposite end of the spectrum is a level of coordination that results in well-
integrated buildings, those with systems that fully reinforce the design 
intention. In these buildings, systems have been selected, coordinated, 
and deployed not only to satisfy programmatic requirements but also to 
support the architectural design. This higher level of integration explains a 
great deal about exemplary works such as the John Deere headquarters, 
which Eero Saarinen designed with CorTen steel.
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Programming and Building Systems
As stated by Michael Stanton, FAIA in The Discipline of Architecture, architecture is granted the status of a 
profession because it nurtures and employs a large and sophisticated body of knowledge to the betterment 
of society. One of the most distinct and evident aspects of this service to society is the translation of a 
client’s vision for their project into an architectural program. It is part of the architect’s magic, entailing as it 
does the principles and tacit understandings that underlie the entire discipline.

The architect develops a building program by beginning with a statement from the client and using good 
communication and careful listening to reach an intimate understanding of the project. What begins as an 
inventory of spaces, adjacencies, budgets, and perceptions in the client’s descriptions becomes an inclusive 
and complex ambition that cannot be described in terms of art or science. The design program is a uniquely 
architectural artifact. It becomes the managing principle that manages all other factors of a project.

This emphasis on program is a reminder of the distinction between goals and objectives. The program is 
meant to capture the ultimate goals of a project in a way that includes all the requirements and opportunities 
from which it evolved. It is vital for engineering coordination objectives to be formulated with this big idea in 
mind.

Early Project Development
Engineered systems coordination begins with selecting consultants well-suited to the project and 
establishing a working rapport. Initial decisions should identify the contact individuals for each party and a 
method for handling the flow of information.

Communication during the early phases of a project typically includes drawings and memos circulated 
among the team. The architect should expect to receive written and graphic descriptions of recommended 
standards at appropriate phases of the project. An initial meeting with an acoustician on a hotel project, for 
example, might be summarized by that consultant in with a technical memo that includes recommended 
STC ratings for separation of sleeping rooms from corridors, lobbies, and other spaces. Some generic 
drawings of typical acoustical separations might be included, as well as details of critical connections, 
appropriate door types to complement the noise reduction level of the wall, and suggested strategies for 
handling HVAC noise. The consultant is likely to know that the designer is looking for a range of reasonable 
options at this stage. Later technical memos from the same consultant would contain more detail and 
involve more professional judgment on final details and specifications.

To the extent merited by project size and complexity, all members of the project team should be kept abreast 
of major evolutions in all building systems to prevent system compatibility problems. Changes and mistakes 
cost increasingly more throughout a project, as it is obviously a great deal more work to undo things later 
than to plan for them in the first place. For example, the cost of correcting poor wall detailing selections 
adapted earlier in the process could be compounded by the cost of correcting how the details associated 
with a revised wall affect trim and finish selections.
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Grondzik, Walter T., Alison G. 
Kwok, John S. Reynolds, and 
Benjamin Stein. Mechanical 
and Electrical Equipment for 
Buildings. Wiley & Sons Canada, 
Limited, John, 2009. Print.

Early in project development is also the best time to consider the physical, 
visual, and functional aspects of building systems, as outlined above: 

• Ease of coordination due to physical compatibility. This relationship 
validates product submittals, shop drawings, and change orders. 
A more comprehensive example is the layering of CAD drawings 
to identify spatial relationships and potential interferences, such as 
when a duct crosses a beam in cramped space. 

• Resolved composition of visual relationships. All engineering 
systems have technical criteria that affect where they are placed in 
a building. To avoid having such technical concerns unduly affect 
the building design, architects must take engineered systems 
coordination into account from the beginning of a project. For 
example, HVAC systems need outside air for ventilation, exhaust 
to the outdoors for polluted air, and combustion air along with 
an exhaust flue if gas heating is used. Fan rooms have to be 
located with concern for noise and access but be central enough 
to minimize duct runs. Outdoor compressors need a few feet of 
free air around them and an electrical disconnect within direct 
line of sight. All of these requirements limit the location of HVAC 
equipment, but an architect who knows these limitations from the 
outset can plan around them. 

• Economy, elegance, and sophistication of functional relationships. 
Multipurpose, versatile building systems are more easily combined 
into a unified building system. Automated and intelligent systems 
can add further direct benefit. Buckminster Fuller termed this sort 
of thinking through technology as “ephemeralizing” the problem, 
increasing benefit while using fewer resources.

In practice it is usually not necessary, and sometimes not really possible, to 
classify the exact nature of the relationships between building systems and 
their components. Whether something has a physical, visual, or functional 
relationship is not important. As an example, consider the common 2’x 4’ 
air-handling light fixture. It physically incorporates a return air path, thus 
combining elements of the HVAC system and the lighting system. The light 
fixture also fits snugly into the ceiling hardware grid, making it possible to 
omit return air registers from the reflected ceiling plan. On the performance 
side, the lamp’s operation will be cooler and cleaner, making the fixture 
last longer and provide higher efficacy and reducing the need for additional 
supply air flow to capture the lamp. In the end, 10% fewer fixtures might 
be needed than for a standard fixture, and air conditioning loads and 
electrical circuits are reduced to match. Clearly, it is not important how 
such relationships are labeled, but it is good to have a framework for 
considering them.

To enumerate some of the major system-to-system integration 
opportunities more vividly, consider the matrix on the opposite page of ten 
possible two-system combinations and three types of relationship.
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Sample Building System Integration Matrix

Building Systems Physical Integration Visual Integration Functional Integration
Site and Structure Bearing and retaining Sight lines; ground-figure 

massing as cave, slab, 
terraced or elevated

Solar orientation, 
aerodynamic form, 
setbacks

Site and envelope Earth-sheltered 
or underground 
construction

View in, out, of, and from 
building; elevations; 
landscaping

Green roofs

Site and services Cooling towers, utility 
entry, maintenance 
facilities, access

Screens, landscape 
buffers, pond as storm 
water retention feature

Cooling ponds

Site and interior Entry, pedestrian routes, 
hardscape

Relation to landscape, 
visual contact with 
outdoors

Glare, contrast, shading

Structure and envelope Hung cladding, in-filled 
frame or monolithic form

Detailing connections, 
expressing structure

Load-bearing walls, 
waterproofing

Structure and services Interstitial spaces, 
interference, service 
layers in floor/ceiling

Exposed or finished over 
together

Thermal mass, cavity as 
air duct or conduit

Structure and interior Fire protection of 
structure

Modular order in bay size 
units, visual expression 
of structure

Load bearing walls, 
columns, pilasters

Envelope and services Perimeter services High Tech, serviceability 
meets constructability as 
a path to meaning

Passive heating and 
cooling

Envelope and interior The window as interface Proportion, fenestration, 
enclosure, security, 
privacy

Daylighting, noise 
control, and mean 
radiant temperature

Services and interior Lighting and plumbing 
fixtures, registers, vents, 
controls

Deployment and 
treatment of fixtures

Comfort, control, and 
economy

Incorporating Engineered Systems into the Building Design
As a project progresses through design development and construction documentation, coordination of 
the engineered systems shifts from selection and general alignment to refinement, sizing, specification, 
deployment, and commissioning. At later stages in project delivery, the architect works more closely with 
manufacturers and contractors to select and specify equipment and materials, then to assure that they are 

www.aia.org
www.ncarb.org


Engineering Systems

146

resources

Emerging Professional’s Companion | www.epcompanion.org

2B

Bachman, Leonard R. Integrated 
Buildings: The Systems Basis of 
Architecture. Hoboken, NJ: John 
Wiley & Sons, 2003.

properly installed and, in the case of operating equipment, correctly started 
up. Advances in post occupancy evaluation (POE) and total building 
commissioning (TBC) techniques are extending opportunities for architects 
to be involved in the coordination of building systems. POE studies 
are beginning to create case study data that both verify how satisfied 
occupants are with the constructed building and validates that the design 
intention was on target.

TBC has grown out of the increasing realization that complex buildings 
seldom operate as intended right out of the box. Commissioning, which 
formerly entailed little more than balancing air flow and aiming light 
fixtures, now has a comprehensive goal: the assurance of a good match 
between how the building is actually used to the way is it performs. 
For example, when the first generation of energy-efficient buildings 
realized only half their predicted savings, further analysis revealed 
faulty equipment, poor controls, and a host of other problems. After 
corrections were made, most of the potential savings began to be realized. 
Commissioning practices are growing in sophistication and scope and 
include everything from pre-commissioning in the programming phase to 
periodic commissioning throughout the life of the building. It is no accident 
that LEED standards (Leadership in Energy and Environmental Design) 
require consideration of commissioning from start to finish, design through 
occupancy.

Written by Leonard R. Bachman
Leonard Bachman is an architect and associate professor at the Gerald D. Hines College 
of Architecture at the University of Houston. He is the author of two books: Spreadsheets 
for Architects (with David Thaddeus) and Integrated Buildings: The Systems Basis of 
Architecture.
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Take brief notes while reading the narrative and list key resources you used to complete the activities. Note 
discussion outcomes from meetings with your supervisor, mentor, or consultants. When finalizing the activity 
documentation (PDF), include your notes and the Emerging Professional’s Companion activity description.

notes
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Technical Criteria Characteristic of Different Building Types
Supplemental Experience for eight (8) Core IDP Hours

Performance specifications, rules of thumb, and other numerical ratings were discussed in the Engineered 
Systems Coordination narrative as quantitative and qualitative guides for developing and integrating building 
systems. Technical criteria characteristic of different building types, required by the context of a project, and 
created by the architectural design agenda were also addressed. All three types of technical criteria affect 
the architect’s design and should be embodied in the programming stage of a project and refined as work 
progresses.

Using a project from your firm or your mentor’s firm that is completed through construction documentation, 
prepare a list of numerical standards that could have influenced the design team. Consult Architectural 
Graphic Standards and other references. Use sources such as Allen and Iano’s Studio Companion as a 
quick reference for occupancy, fire protection, egress, and mechanical equipment. See Fuller Moore’s 
Understanding Structures or other references for depth to span guidelines and Mechanical and Electrical 
Equipment for Buildings for electrical, mechanical, acoustical, and illumination standards. Consult any 
publications that deal specifically with the building type. Look for things such as foot candle levels, 
electrical power allowances (perhaps including an allowance for expansion), cooling ratios, dead loads 
and live loads, masking RC sound levels, recommended STC separations, along with other design 
considerations you can put numbers to.

The goal of this activity is to identify as many limitations and requirements as possible. Collect all of 
the planning standards you can for the project and construct a large data table to organize them. A 
spreadsheet would simplify this task. Apply the ratios and guidelines to the size and specifics of the 
completed project, multiplying recommended square foot ratios by the actual areas in your project and 
adjusting all the recommendations to fit the particulars. Finally, compare your projected sizes and ratings 
to the actual building systems and enter these as-built figures in a separate column.

Once you have compiled all your data, use it to answer the following questions in a narrative:
• How well do the values you projected match up with the as-built numbers? Can you explain or 

account for any major differences between the two sets of data?
• As design determinants, do you feel the set of initial guidelines you’ve identified promotes or 

inhibits design creativity? Explain both sides of the issue.
• What were some of the most important technical standards related to characteristics of the building 

type, project context, and design intention? How do your preliminary and the as-built numerical 
ratings reflect these priorities?

• Use sketches to create your version of the projected sizes and compare it to the final product, how 
are they different?

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Core
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Impact of Other Disciplines on Schematic Design
Supplemental Experience for eight (8) Core IDP Hours

This activity illustrates the importance of other design disciplines in the development of the schematic 
design. An architect must take a leadership role by learning the engineer’s technical language and basic 
concepts of systems design. From these concepts come options which will begin to integrate with the other 
systems accepted into the project and inform the design early in the process.

Please review the following source:
• The Architect’s Studio Companion - Technical Guidelines for Preliminary Design; Edward Allen. Chapters “Designing the 

Structure” and “Designing Spaces for Mechanical and Electrical Services” `

Select a project that your firm or your mentor’s firm has designed. It may be a completed project or a 
current building in the office. It must have completed the Schematic Design Phase and have licensed 
engineers that are available to consult with.

With your IDP supervisor or mentor, arrange to meet with the structural and mechanical/electrical 
engineering consultants on the selected project. Discuss the process and criteria these consultants use to 
consider and incorporate their preliminary design ideas and systems into the project.

In sketch form, review and record the schematic design decisions that were significantly influenced by the 
choice of structural system. For example, if bearing walls were used instead of a structural steel framing 
system, what were the implications? Did the floor-to-floor height change? Did the proportions of the 
openings in the exterior walls or interior partitions change? How did the choice of mechanical/electrical 
systems affect the structure? Analyze how the building could have evolved differently if an alternative 
structural system had been selected.

Repeat this exercise with the mechanical/electrical system. What mechanical system elements had to be 
accommodated on the exteriors (e.g., louvers, rooftop equipment, etc.)? How was the rooftop equipment 
screened? Did the choice of mechanical system affect the floor-to-floor height? How was the size and 
location of the mechanical/electrical room(s) determined? How did the structural system affect the choice 
of mechanical/electrical systems?

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Core
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Value Analysis
Supplemental Experience for eight (8) Core IDP Hours

In this scenario, your firm has been retained to design a 10-story vision and spandrel glass curtain wall office 
building in the Chicago suburbs. It will be the new corporate headquarters of Life Insurance. This building 
has been identified in the long range plan to serve Life for 30 to 50 years. The company is also interested 
in sustainable practices and would like to see any practices incorporated into the project only if it can be 
included in the budget provided. Life also wants the building to have a strong corporate and green image.

Life has hired a construction manager to work with the design team. The construction manager, your firm, 
and the engineers agree on the major systems: The structural system will be steel columns with steel 
girders and beams framing a 30 x 30 foot bay spacing; heating and air conditioning will be a variable air 
volume induction system serving 1500 square feet of floor area; and the office areas will be lit with fixtures 
that provides indirect lighting suspended from a hung ceiling. The ceiling height must be a minimum of 9 feet 
above finish floor.

The construction manager has just completed an update of the initial budget and reports the project is over 
budget. He makes a number of value analysis suggestions to bring the project within budget. Among the 
suggestions is a reduction in the floor-to-floor height from 13 feet to 12 feet. Over the 10 floors, this will save 
10 feet of exterior skin, steel columns, plumbing risers, sheetrock, and many other materials.

Your team views this recommendation with concern. On several recent projects, this kind of reduction led to 
serious problems in coordinating engineered systems in the ceiling and caused problems for maintenance 
and efficiency of these systems when the building was in use. However, the construction manager estimates 
the change will save $400,000, and the client representative has directed you to make the change in the 
schematic design.

Is there enough space to fit the structure and engineered systems into the ceiling space provided and 
perform efficiently? How will this proposed revision affect the architectural design of the building’s skin? How 
will the eventual operation of the building be affected? What issues of sustainability come into play? What 
other design and/or material changes should be considered to bring the project into budget? 

Please review the following source:
• The Architect’s Studio Companion -Technical Guidelines for Preliminary Design; Edward Allen. Review the requirements 

of preliminary design for structural and engineered systems.

Using the source above, in sketch format:
1. Draw a building section sketch at a minimum scale of ½” = 1’-0” through a typical floor illustrating 

how a reduction in floor-to-floor height would affect placement and efficiency of the necessary 
engineered systems.

2. Using the sketch analysis as an illustration, write a memo to the client representative and the 
construction manager explaining why this change is or is not a good idea.

3. If it is not a good idea, explain any options you have considered to bring the project into budget 
that would be more suitable to meet the program and budget requirements.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Core
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Reconciling Conflicting Client Demands
Supplemental Experience for eight (8) Core IDP Hours

In this scenario, your client group on a recent small medical clinic has been a dream to work with. From 
the first day they had every intention of investing in quality and expect high standards of environmental 
stewardship embodied in their new building. They repeatedly express their belief that energy efficiency will 
pay back the increased initial investment required to incorporate green standards in the project.

Reality sets in and halfway through design development and the project is estimated to be running far 
beyond the expected budget. Your firm has invested a great deal of research and design work in sorting 
through products and technologies the clients requested as part of their basic ethical approach to the 
project. Now they want to retain as many of the energy and green features as possible, but not at the kinds 
of construction costs current estimates suggest. By now they have also identified several aesthetic features 
of the design they are unwilling to relinquish, features that are basically optional to the project but will cost 
enough to prohibit inclusion of several sustainable design and energy conservation measures.

The client insists that your firm rework the design to reconcile all of the issues above. A meeting has been 
called to discuss the implications of their demands.

In preparation for the client meeting, using small project under construction in your area as the project, 
assume you have been asked to create a presentation considering the following terms and prepare to 
discuss them with the client and the design team. Describe how you would handle this situation in a 
narrative and include the following:

• What implications will cost cutting have on the coordination of engineered systems at this point?
• Create a map to show how the engineered systems are all interconnected and the effect changing 

one has on the other. Could the change in systems affect the overall design of the building?
• Who should be responsible for the time and resources needed to redesign and re-integrate the 

technical aspects of the project?
• In the long term, what ways would sustainable design and energy conservation save the client 

money? How could the engineered systems be made more sustainable to save money in the 
future?

• How do cost control strategies in design practice work to balance initial construction costs, ongoing 
operational costs, and future costs for upgrading and replacing parts of the building that become 
worn out or obsolete?

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Core
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Client Preference for Methane HVAC
Supplemental Experience for eight (8) Elective IDP Hours

In this scenario, your firm’s residential client from Seattle met a consultant at a party who told him about a 
high-tech heating and ventilation system that pays for itself in three years and runs on methane. You and the 
principal in charge are sure this elaborate system is overkill for the climate conditions in Seattle and may not 
be possible, but you are willing to review the system and other similar systems on the market while working 
on the design of the home. 

Prepare an analysis that compares the Seattle climate with passive and active heating and ventilation 
systems. Illustrate which system is more appropriate for Seattle. If the client insists on the less efficient of 
the two, how can you acquiesce and still protect the firm from exposure to liability in the future?

If passive design were used, draw the ideal site plan for maximum efficiency. Then draw the ideal site plan 
using active heating plan for maximum efficiency.

Write a report explaining to the client which design is more efficient for the region.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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Solutions for Water Collection and Distribution
Supplemental Experience for eight (8) Elective IDP Hours

Using a project recently completed in your office or your mentor’s office, create plan and section drawings to 
show the changes necessary in order to store enough rainwater to provide potable water to all the users of 
the building (use 200 gallons/person/day for sizing storage).

In addition to the plan and section drawings, write a narrative to describing the following:
• Distribution of water throughout the building.
• Additional uses for this new water source.
• Possible amenities developed from the need to store water.
• A way to provide a failsafe in your design in the event of a regional drought.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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Coordinating Engineering Services
Supplemental Experience for eight (8) Elective IDP Hours

Use the activity below to document the responsibilities of key individuals at your firm or your mentor’s firm 
who regularly interact with engineering consultants. 

Review a project your firm or your mentor’s firm has completed and write a narrative on the engineering 
services coordination using the documents provided.

Start by sitting down with experienced individuals who routinely handle project coordination with 
engineering consultants. Prepare a good list of questions and discussion topics to make the most of your 
time together.

• Attitudes and inclinations. Are there any notable differences in background experience or personal 
inclination that makes an architect more comfortable and confident in dealing with engineering 
consultants? Can these attitudes and inclinations be adopted willingly or are they learned skills?

• Time allocation. How much time is typically invested in coordinating the work of engineering 
consultants in each phase of the project from conception to completion? How is this time spent, 
and how is it dispersed among the various tasks involved?

• Milieu. How is this coordination effort similar to and different from the role of designer?
• Caught between. What special considerations or challenges arise in communicating the work, 

thought, and language of the architect’s team to the engineer’s team and vice versa? Does the 
coordinator get “both barrels from both sides” when things go amiss?

• Scope. In building system coordination, which tasks are engineering consultants most positive 
about and which are they indifferent or opposed to assuming? How is the task of systems 
integration shared?

• Time and money. How are the production of drawings, specifications, submittals, and other 
instruments of service for engineering coordination kept in line with the project schedule and 
budget, as well as with the firm’s project management objectives?

• IPD. How could integrated project delivery be used in this project?

Use the answers from your interview and the information provided in the construction documents to write 
your narrative. Address all of the questions above.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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Who Makes the Decisions and How?
Supplemental Experience for eight (8) Elective IDP Hours

A concept map will let you delineate the paths and nodes of relevant decision making. Architects frequently 
use this technique to construct adjacency or “bubble” diagrams to illustrate the relationship of plan elements. 
You can choose from a variety of formats for creating this map: flowcharts, Gantt charts, fishbone charts, 
Venn diagrams, and so forth.

These methods are used for brainstorming and process documentation in a variety of professions. Try using 
shapes and colors to differentiate the items on your map in some meaningful way. Shapes usually represent 
entities (ideas, decisions, questions), while lines usually represent flow or connections between the entities. 
See the resource section on mind mapping at the end of this chapter for examples and more ideas.

Concept maps can present complex relationships in graphics that communicate information quickly and 
intuitively. The maps are also easy to work on collaboratively in brainstorming exercises such as design 
charrettes. A mapping technique for the early organizational stage is to use sticky notes to position and 
reposition entities on a larger notepad, drawing page, or whiteboard. As your map evolves, however, try 
formalizing it in increasingly sophisticated ways that capture and communicate what occurred in the project 
you are documenting.

Select a project in your firm or your mentor’s firm and interview someone who worked on it about the 
sequence, logic, and interconnected decisions regarding selection of engineering systems. Create a map/
diagram of the project using the notes from your interview.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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Passive or Active HVAC? Consultants Disagree
Supplemental Experience for eight (8) Elective IDP Hours

In this scenario, your firm has considerable expertise in earth-cooled structures, utilizing ground temperature 
in concert with passive solar design. Your analysis of the client’s site in Santa Fe, New Mexico, shows high 
potential for using site energies to heat and cool the house. The client’s brother-in-law is a mechanical 
engineer in Florida. He has told your client she should not use passive methods and that ground 
temperature is inconsistent. “The only way to go is electric HVAC,” he says. Your client wants to do what 
works. She is open-minded but does not want to offend her brother-in-law.

Illustrate in a geologic/watershed/airshed drawing how the regional New Mexico climatic systems work 
and how, through passive design, the home will be comfortable at low cost.

Write a cover letter to the client, describing your drawing and outlining why electric HVAC is unnecessary. 
Explain that in south Florida her brother-in-law may be correct, and use a side-by-side analysis of climatic 
conditions and comfort levels to illustrate your point. (Review and use Victor Olgyay’s comfort charts or 
information from the chapter on “Energy and Environmental Design” in Architectural Graphic Standards.)

The client decides to use electric HVAC, even though you have proved the passive approach will work and 
is cheaper. Write a narrative where you explain to the client the environmental benefits of passive HVAC 
and why or why not you will accept this job.

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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Differences Between Two Heating/Cooling Systems: Design Impact on Space
Supplemental Experience for eight (8) Elective IDP Hours

In The Building Systems Integration Handbook, Richard Rush, AIA, describes a “design engine” in which 
aesthetics, function, and cost are arranged as a wheel with a circle of arrows connecting them. This method 
of diagramming is meant to imply that a change in any factor will cause a change in the others.

Ask a mechanical engineer that your company has worked with to specify two different heating/cooling 
systems for a high school auditorium that seats 1,000 people. 

Write a narrative detailing the differences between the two systems and describe the design impact on 
the space that each system would have. Include the recommendations of the engineer and a minimum of 
three sketches of the space that would support your recommendation to the client. 

Share your work with your IDP supervisor or mentor and make suggested changes. Document the final 
version as a PDF.

Activity - Elective
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