
 

The Zollverein School of Management and Design in Essen Germany, designed by Kazuyo Sejima and Ryue Nishizawa of SANAA, uses hot water from 3300’ deep mineshafts on site to 

heat the building through radiant walls and floors.  The use of this onsite resource reduced overall energy consumption by 75%, and decreases carbon emissions by 31 tons annually. 

 

ARC 473/573:  Environmental Controls 1: Thermal Environmental Systems 

Spring 2015 

Credit Hours: 3 Credits  

Class Hours: M/W 9-10:20 

Instructor: Assistant Professor Martha Bohm 

 

ELIGIBILITY: Must have completed ARC 241/541 and be an architecture major / minor. 

 

COURSE DESCRIPTION: 

Environmental Controls 1 deals with the thermal and environmental processes that affect buildings, and gives 

design students the means to respond to and manipulate the thermal environment. Building science and 

design principles will be presented against a backdrop of sustainability: buildings consume 40% of the energy 

used in the US each year, mainly through heating, cooling, ventilation, and lighting. Integration of appropriate 

environmental technology suggests ways that this energetic appetite might be reduced.  

 

In the first portion of the semester students will learn how to shape the form of a building and apply 

appropriate building envelope materials and assemblies to respond to climate and the needs of an occupant. 

The course will begin with the basics of human thermal comfort and the resources of site and climate. This will 

be followed by the concepts/techniques of solar heating, passive cooling, indoor air quality, and human health. 

In the second portion of this semester, students approach the design of mechanical, electrical, and plumbing 

systems, including heating, ventilation, and air-conditioning (HVAC) equipment, water and waste water 

systems, vertical transportation, electrical and fire protection systems. To synthesize course materials, 

graduate students will produce a case study to test first-hand the performance of an existing building with 

regard to this course’s topics.  

 

Drawing, layout, and construction of quality architectural models are required for this course. Students are 

required to have skills in model construction and have taken the shop safety course. 


