ELLIE MOORE (2004268)                                                                                                                                  M5X01981


IN PURSUIT OF MODERNISM
THE ENVIRONMENTAL SUCCESSES AND FAILURES OF FARNSWORTH HOUSE BY MIES VAN DER ROHE
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This essay is going to critically analyse the environmental successes and failures of Farnsworth house in Mies Van Der Rohe's pursuit of modernism, demonstrating whether architectural design choices made during the design phase were sustainable. The essay will include an examination of the mechanical and environmental controls of Farnsworth House, a direct focus will be on the principal elements of Farnsworth’s design as well as heating and cooling systems. New mechanical and environmental systems were being introduced in the 1940s and 1950s, and according to Guedes, (2016) this period was revolutionary in terms of heating and cooling technology, it is also noted that older methods of natural/passive heating and cooling such as building orientation, shading, passive solar gain, and ventilation had not been completely abandoned (National Trust for Historic Preservation, 2022). 
In 1951 Farnsworth house was completed in Plano, Illinois. The home was commissioned for Dr Edith Farnsworth as a retreat home beginning in 1945, the home was designed by the modernist architect Mies Van Der Rohe which personified the architect's modernist principles: the steel structure and glass walls in Mies Van der Rohe's eyes perfectly connected the client with the natural beauty of the surrounding landscape. Farnsworth house is currently a museum and has been described as a mid-century modern icon of the international style and modernist movement (Vandenberg, 2003).  Despite press reactions such as a House Beautiful editorial which disfavoured the work of Mies Van Der Rohe and other modernist architects characterizing the movement as ‘barren’ and ‘grim’ (Gordon, 1953).   
Mies’s theory was that the construction of a home with walls of glass enabled nature to admit into the home. In 1958 architectural theorist Christian Norberg Schulz interviewed Mies, who acknowledged “Nature, too, shall have its own life. We must beware not to disrupt it with the colour of our house, and interior fittings. Yet we should attempt to bring nature, houses, and human beings together into a higher unity. If you view nature through the glass walls of the Farnsworth House, it gains a more profound significance than if viewed from the outside” (Norberg-Schulz, 1958). However, in Cadwells (2007) ‘Strange Details’ he investigates Farnsworth house, and he defines that the house does not link with the natural world other than it being sited on a flood plain, instead it is defined that perspective was initiated in the design of the glass walls to allow nature to envelop the house. 
Farnsworth's house comprises a steel structure that is walled by glass, giving the sense that Farnsworth is a viewpoint that pays homage to the natural landscape surrounding the house. The basic structure of the house is made up of eight wide-flange steel sanctions spaced 6.6 meters apart, which supports both the roof and the floor slabs, these are enclosed by the single pane glass which is held in place by steel window frames which are attached to the main steel structure (Blake, 1964).   
At the time of construction, Farnsworth houses site consisted of nine acres but has expanded to sixty-two acres, although not included in the original design several auxiliary buildings have been constructed on the site since. The Farnsworth House was sited about one-hundred feet from the banks of the Fox River, the topography of the site is flat surrounding Farnsworth House (Thornton Tomasetti Inc, 2013).
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(Fig.1) Farnsworth House site plan with data from National Park Service, Photo by NTHP (2013) 





A ridged rational is employed in the building plan provoking the rectangular proportions formed from the structural gird where three columns run parallel with the river, girders connect the columns and support smaller crossbeams, vertical elements reference the structure of the surrounding trees. Aesthetically the steel body of Farnsworth house lent itself to clear structural display and the exposed steel provides visitors with the knowledge of how the building stands and what materials it is composed of (Keskeys, 2020). 
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(Fig.2) Farnsworth House Plano, Illinois- Ludwig Mies Van Der Rohe Floor Plans & Section. 
 The structural display is honest and free of historical associations which is a characteristic of original innovation, from a more practical standpoint the steel frame allowed for the open-plan interiors, moreover, it enabled Mies to hold the answer for replacing traditional construction methods with industrial processes in which building components could be prefabricated and swiftly assembled on site (Johnson, 1978). However, the exposed steel structure has been at the forefront of high levels of humidity and frequent flooding, this has meant rust has formed on the steel beams which support Farnsworth House (Cadwell, 2007). A study by Procedua Engineering (2017) concluded that the durability of a steel structure is influenced by damage caused by corrosion the load carrying and displacement capacities of steel structures are decreased with corrosion, this has been evident in components of Farnsworth House: during autumn 2017 staff at the Farnsworth house noticed a crack in one of the windows, it was discovered that it was caused by corrosion of the glazing pocket the deterioration of the steel frame compounds has created the need to replace 12 of the 17 original windows advancing these six window frames have been replaced (Prevention Leadership Forum, 2018).
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(Fig. 3): Rusting steel Beams that support Farnsworth House, Photo by Williams. J (2015)

The expansive floor to ceiling glass pane windows is one of the most distinctive features of the house but it seems that they are also the most problematic, air sealed, unshaded, and fixed in place. Although they provide ‘uninterrupted’ views of the river and surrounding meadows, thermal control and ventilation seem to be inadequate, for Farnsworth the windows showed the most daily shortcomings proving to be the most problematic feature for Dr Edith Farnsworth when she occupied the home. During the winter months, the view was faded by condensation which sometimes froze over and in summer the glass created an uncomfortable inside temperature which only slightly decreased when the two windows of the bathroom area were opened, this was the only functional element of the glass seal, expanding on this opening the cross-ventilation door gave entrance to mosquitoes (Kamin, 2020). In an article titled “Report on the battle between good and bad modern houses,” Farnsworth expresses the house as ‘transparent like an X-Ray’ giving a sense that she felt her exposed rather than at ease in her home due to the lack of privacy that was provided by the glass framing (Gordon, 1953). 
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(Fig 4). Elevation sketch of Mies Van Der Rohe's Farnsworth House. 
Mies understood the hydrology of the site which influenced the design and siting for the house, which was located approximately one hundred feet from the Fox River and elevated five feet above the ground level by the eight steel pillars. The house is assembled on two rectangular platforms. Four steel pillars raise the first platform above ground which is accessed via four linear steps this platform has no walls or roof, acting as a terrace for the property, from the terrace five steps provide access to the second platform, an elevated plan was utilised by Rohe to minimise the risk of flooding (reference) although just three years after the construction was completed Farnsworth saw its first major flood where floodwaters rose to two feet above interior level since it has been inundated six times by floodwater (Kenney, 2020). The chief preservationist with the National Trust stated that during the flooding the lower deck was completely flooded, and conservators estimated $500,000 would be needed to repair the steel perimeter channels interstitial concrete, waterproofing drains and the travertine pavers (Hickman, 2020). 
Farnsworth house by design integrated a multitude of heating and cooling systems. The orientation of the main living room in Farnsworth house is to southern exposure for the view of the Fox river, thus utilising solar heat gain in the winter months, the assimilation of radiant floor heating aids in warming the interior floors of the property during the winter, during the time of construction this was an innovative notion and aided in warming the air of the interior spaces extenuating the effects that cold air circulation has on the exterior of the reinforced concrete floor. The heating system is made up of two oil-fuelled components, a hidden ceiling vent system that runs the length of the glass windows carries heated air through Farnsworth this diminishing condensation effects on the glass walls. Copper pipes circulate under the floor in the property heating the floor, both heating systems can be controlled separately using different thermostats (Lohan, 2014).
[image: A picture containing text, building

Description automatically generated]
(Fig.5) Farnsworth house radiant floor heating system under construction, 1949. Source: NTHP

The design of the heating system in Farnsworth house used the most advanced technologies which were available during this era. It is known that Mies visited Frank Lloyd Wight in 1937 to exchange ideas about architectural design and Wrights Jacobs house which was constructed in 1937 also incorporated a radiant heating system, but in comparison to Farnsworth House, Jacobs house accommodated itself well to extreme heat and cold as the interior lower level featured a concrete floor slab for direct absorption and conversion of incoming radiant solar energy, embedded in the floor was a radiant boiler heated system such as Farnsworth’s for back up heating and during the summertime natural cooling was supported by the natural shade provided by the cantilevered roof eaves over the south-facing glass furthering this along the entire North wall of Jacobs house was a continuous band of operable clerestory windows(Schulze et al, 2012).  During the use of the property by the first owner the fireplace situated in the main living room was unusable due to the house having a negative interior pressure due to it being so tightly sealed the flame was therefore not drawn up the chimney. L Palumbo the second owner who purchased the house in 1968 changed the oil system for an electrical pump additionally an air-conditioning system was fitted (Bey, 2020). However, as of 2020, the copper coiled radiant floor heating system is still functional seventy years after construction (Lohan, 2014).  Figures 5 and 6 show the design of the copper coils used on the perimeter of Farnsworth house, Mies incorporated this to aid in preventing heat loss in the winter months from along the glass casing, this was a unique feature, due to radiant floor heating systems being a new concept piping manufactures often advertised the systems in trade magazines for architects to promote more widespread use (Smith et at, 2006). 
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(Fig. 6) Radiant Copper Coils under the Travertine Tile floor of Farnsworth house. Source Global Architecture pp.35
A passive cooling system was incorporated in the design of Farnsworth house, a large maple tree sat on the southern side of the property during construction, this was utilized to provide shade from the summers sun (Stach, 2018).  Two workable sash windows are situated next to each other on the east side of the property as well as two glass doors at opposite ends of the house just off the centre of the main axis to provide cross-ventilation, on the other hand when the windows and doors were closed Farnsworth was completely sealed, causing the issues with the fireplace (Werner,1999). When Palumbo purchased Farnsworth in 1972, he integrated a new air conditioning system into the property (Milnarik, 2013). 

To conclude it is evident that Farnsworth House by Mies Van Der Rohe is subject to practicality critiques, it is undeniable that Farnsworth house suffers from serious and elementary design faults. The mechanical system is the key failure of Farnsworth House although innovative for the period it did not meet the needs of the end client. Farnsworth house performed poorly in regards to the thermal comfort, in hot weather internal heat levels rose due to inadequate cross ventilation and no sun screening apart from the foliage of the adjacent maple tree, to create some ventilation Dr Farnsworth was able to open the entrance door on the west of the property and two small hopper windows on the east, but these measures were inadequate, however in cold weathers the underfloor radiant heating system, the system would have been insufficient due to system having a long warming-up period thus it was ill-suited to an intermittently occupied dwelling, there was also an unproductive fireplace situated into the south face of the central core which faced the living area, the poor energy efficiency of Farnsworth house is still discussed and wrote about, Edith Farnsworth had also expressed her dismay at the poor temperature control that the house offered(Gordon, 1953). Another one of the greatest problems of Farnsworth house structure is the exposed steel frame, being sited on a flood plane which sees humid conditions, each owner of the property has faced challenges regarding the structural elements it has also caused a considerable expenditure of the National Trust for Historical Preservation (National Trust for Historic Preservation, 2022).   
Despite Farnsworth receiving critical acclaim during its construction and use by all its owners, it is still considered an important achievement and a landmark for international style for the modernist movement, it showcases Mies Van Der Rohe's modernist principles: the steel and the glass connect the internal environment with the nature surrounding Farnsworth, furthering this Mies Van Der Roge went on to win the Presidential Medal of Freedom for his influence on American culture and architecture (Vandenberg, 2003). 
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