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ABSTRACT: This paper highlights the methodological utility of computerized energy simulations in evaluating
cultural and heritage influences on built form of immigrants’ churches. Specifically, I compared St. Paul’s
Lutheran Church built by the Wends immigrants in Serbin Texas in 1871 with the Wendish original homeland
church in Kotitz, Germany built 200 years earlier. A morphological analysis was conducted along accepted
“design with climate” guidelines and showed that the church in Texas was built similar to the one in Kotitz. To
corroborate these findings I utilized ENERWIN- a computerized energy simulation program to evaluate the
comfort level and energy performance of each church in its actual location and as if “transported” from one
location to the other. These simulations provided controlled analyses of thermal comfort of a given church in
different climates. The findings demonstrate that immigrants retain their church form in new frontiers despite
changes in climate, and introduce empirical evidence to the study of religious identity.

INTRODUCTION AND OBJECTIVE
This paper highlights the methodological utility of computerized energy simulations in evaluating cultural and
heritage influences on built form of immigrants’ churches.
Studies in vernacular architecture of immigrants show that immigrants bring their old architectural forms and
modify them due to new environmental conditions (Kniffen 1936, 1976; Glassie 1966, 1972, 1975, 1977; Upton
1989). The extent of these architectural modifications is defined by changes in environmental conditions
(Olgey 1963; Rapoport 1969) and is a function of building type (Geva 1995, 2002a). While people modify their
houses to accommodate the new conditions, or imitate existing housing of already settled areas, the original
form of their churches takes precedence over the local modification forces. “Ethnic groups frequently build
places of worship that are architecturally reminiscent of their homelands" (Upton 1986). Thus, churches in the
new locations continue to serve as mirrors of the immigrants' heritage and religious commitment "the
remarkable visual memory of the settlers, able to replicate on the frontier the great masonry churches they
had left behind..." (Fitch 1982).
The tendency of retaining the original architectural expression of the immigrants’ churches can be also
attributed to the relationship between collective memory and place. These collective memories helped build
social and cultural identity that supports links to the past (Barthel 1996; Bastea 2004; Cubitt 2007; Moore and
Whelan 2007). In other words, the association between social identity and place can be represented by
traditions, which are passed from generation to generation and are expressed in historic buildings such as
churches, districts, and towns (Rapoport 1969; Jacobi and Stokols 1983; Geva 1995, 2002; Bastea 2004).
This phenomenon is especially intriguing in cases where immigrants settle in different climate areas than their
homeland. For example, 19th century European immigrants in Texas retained the original form of their churches
that did not accommodate the hot and humid summer conditions (Geva 1995, 2002). Hence, churches
represent the type of building for which society is ready to sacrifice thermal comfort in order to maintain
culture, heritage, and tradition since “we are all carrying our memories around, looking for a new home for
them to rest” (Bastea 2004, p. 8). Moreover, it represents stability since “religious life was the one constant in a
context of change” (Nielsen 1989, p. 130).
To further validate this line of research, this paper analyzed two rural vernacular churches of a specific cultural
group, the Wends. This ethnic group of Sorbes immigrated during the second half of the 19th century from their
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homeland of more than 1000 years in south-east Germany (Lusatia) to south central Texas (Lee County). The
Wends (Sorbs) -- the Slavonic population of Lusatia -- settled in southeast Germany already during the fourth
century coming from Slavic countries at the east. These Slavs tribes “possess their own language, history, and
culture” (Nielsen 1989, p. 5) and even religion. A complete conversion to Christianity was accomplished only in
the 12th century. During 1581 Lutheranism became the Sorbs’ dominant religion since it allowed translation of
religious material to Wendish. During the Prussian rule in the 19th century, the Lutheran and Calvinist churches
were unified into a singular state church. Many Wends especially the congregation of Pastor Jan Kilian in Kotitz
found this policy unacceptable (Nielsen 1989). Seeking religious freedom they brought their own church to the
new frontiers overseas.
The Wendish immigrants arrived in Galveston Texas on December 15, 1854. They established their settlement in
Lee County, a rural part of south central Texas and called their village Serbin (Nielsen 1989). The group was
characterized by a deep sense of religion and Wendish heritage, where the church was the pivot of their life.
They organized their congregation and started building their church in 1866. St. Paul’s Lutheran Church was
open in 1871 and is still in use.
Most of these immigrants worshipped in Germany in the Church of Kotitz, under the leadership of Pastor Jan
Kilian. Naturally, he played an instrumental role in the construction of the new church in Texas, and became its
first pastor. Similar to Kotitz Church in Germany, St. Paul’s church in Texas was built in a simple folk Gothic style
(Nielsen 1989). Therefore, it is interesting to compare these two churches that were built 200 years apart, and to
examine the influence of the original church building on the new church in Texas.
The objective of the paper is to introduce an empirical verification of this phenomenon by targeting the
thermal comfort and energy performance of the churches in Kotitz, Germany and in Serbin, Texas. The
underlying premise is that the less compatible the church to its new local conditions, the more likely is that the
building retained the cultural and symbolic attributes of the original church and was not modified to
accommodate changes in environmental conditions. While direct energy measures can provide the pertinent
data, this project illustrates the utility of computerized energy simulations to generate an additional set of
conceptually significant results. Specifically, the simulations enable to “transport” a church from one
geographic location to others, and thereby provide a controlled analysis of thermal comfort of a given church
in different climates. For example, we can simulate the condition of a church built in Texas in its actual location
and in a simulated location of the immigrants’ European homeland.
THE TARGET CHURCHES
Two Wendish churches were examined to illustrate how immigrants built a new church similar to their original
church in new locations with no consideration of changes in environmental conditions.
Church in Kotitz, Germany
Fig. 1 illustrates a historic image of the church in Kotitiz, Germany from 1846 with a Wendish notation of Kilian
the Pastor of the church; and a historic image of the church after 1852. First documentation on this Wendish
church is of a parish church hall built in 1670. This rectangular single room of 2204 square feet (58’ x 38’) was
built from 30” thick sandstone walss plastered in and out. A small room (9’ x 7’-6”) was added on the south
behind the altar. The pyramidical roof was covered with slate shingles. Both north and south sides of the
church contain the main clear glass windows (5’-3’’x 11’-6’’). Only the bottom 17 inches of the windows are
operable. There are two smaller windows on the east side behind the altar. In 1774 a tower was added, and in
1839/40 some minor changes occurred in the interior (Bechter and Fastenrath 1996, p. 503). Following a fire in
1945 the church was rebuilt. Fig. 2 shows the church as of 2006. Its image closely resembles the image of the
church of 1852, except of the bell tower not being square. The interior of the church includes only one balcony
facing the altar instead of the original balcony that surrounded the church interior along three sides.

Figure 1: Kotitz Church in Germany (1846) (L) and Kotitz Church in Germany (1852) (R);
(Both images are curtesy of Pfarrer Michael Voigt from Weigersdorf)

Proceedings of the Third International Congress on Construction History, May 2009

Figure 2: Kotitz Church in Germany (2006); (Photo by Author)
Church in Serbin, Texas (USA)
Fig. 3 illustrates St. Paul’s church in Serbin Texas, which was the first Missouri Synod Church in Texas. According
to the construction contract, which is cited in the church’s pamphlet, “the church should be 70’ x 40’ with
walls 24’ high built with red sandstone. A tower and a steeple should rise above the structure including a
weathervane and a metal ball containing the history of Serbin”. The contract also describes the coarse finish
at the outside, and fine finish inside. Indeed, the building is a rectangular single nave of 2858 square feet (40'10" x 70') built from red sandstone with 30” thick walls plastered in (today it is plastered also outside). The
tower/steeple was built similar to the Kotitz tower of 1852 as a wooden frame bell-tower. The desired
weathervane and a metal ball containing the history of Serbin as written by Pastor Kilian decorate the top of
the small tower. Four clear glass windows are located on each side of the church (4’-6“ x18’-6“). Only the
bottom part of the window is operable (1/6 of the height of the window). The interior of the church includes a
balcony extending all around the church 20' above the floor. This balcony resembles the original balcony of
the church of Kotitz (Figs. 4, 5). The painted blue-turquoise interior imitated the interior arrangement as appear
in Wendish churches in Germany. The original seating arrangement where men sat in the balcony, and the
women stayed in the main floor also imitated the seating arrangements in their homeland churches. The
original ornate chandeliers were adapted to electricity and are still in use.

Figure 3: St. Paul’s Lutheran Church in Serbin, Texas; (Photo by Author)
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Figure 4: Original interior of Kotitz Church; (Der Älteren Bau-und Kunstdenkmäler 1908, p. 270)
Figure 5: The interior of the Church in Serbin; (Photo by Author)
ANALYSES AND RESULTS
As mentioned before, the paper evaluates and compares the two Wendish churches along their thermal
comfort and energy performance. These analyses demonstrate the extent of architectural modification of the
Wendish church in Serbin in relation to the original one in Kotitz and in response to changes in climate
conditions. The less compatible the church to its new local conditions, the more likely is that the building
retained the cultural and symbolic attributes of the original church. The analyses of the study's churches
employed two modes of evaluation: a morphological assessment along accepted "design with climate"
guidelines, and computerized energy simulations that evaluate the level of thermal comfort of buildings. In
both analyses the churches were examined in their actual location either in Germany or in Texas and in their
simulated location either in Texas or in Germany.
Morphological Analyses
Several design guidelines and architectural strategies were developed to accomplish thermal comfort in
buildings constructed in different climate zones (Olgyay 1963; Givoni 1976; Lechner 2001). These guidelines
usually refer to site layout (i.e. orientation), building form and geometry, construction and finish materials, and
architectural details. A greater climatic comfort can be achieved in a building that fulfills most of the design
strategies for a specific climate.
Norbert Lechner (2001) summarized the major guidelines for "design with climate" for cold regions such as
southeast Germany to include three major suggestions: keep the heat in; protect from the cold winds; and let
the winter sun in (Lechner 2001). The main design guidelines for hot-humid regions of south central Texas also
consist of three major recommendations: provide natural ventilation for cooling and removal of excess
moisture; protect the building from sun and rain; and use lightweight painted white construction materials (due
to the small difference in temperature between night and day and in order to reflect the heat). Each of these
guidelines includes several specific criteria (Tabs 1, 2).
Table 1 illustrates the extent of compatibility of each of the two churches to the cold climate of southeast
Germany. The church in Kotitz is evaluated in its actual location, while the one in Serbin in its simulated
location (as if built in Germany). The buildings were rated as fulfilling a given criterion (√), partially fulfilling a
specific criterion (p), or as failing to fulfill a given criterion (-). In this case, the two churches met 60% of the
criteria for thermal comfort in cold climate; 20% partially fulfilled; and 20% failed to fulfill. These results show that
the Wendish immigrants built their church in Serbin, Texas similarly to their original church in Kotitz, Germany.
They did not modify the church to correspond to the new climate conditions of south central Texas.
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Table 1: Morphological analyses of the churches along accepted "design with climate" guidelines for cold
climate region of Southeast Germany
Design
guidelines

Specific
criteria

Keep heat in

avoid crawl space
compact design
minimize ratio: openings/walls
one story
orientation (avoid N)
roof (long sloping)
minimize ratio: openings/walls
Orientation of side (E-W)
open floor
darker colors

Protect from cold winds
Let winter sun in

Total

Kotitz
(actual
location)
(√)
(√)
(√)
(p)
(-)
(√)
(√)
(-)
(√)
(p)

6(√)
2(p) 2 (-)
fulfill (√); partially fulfill (p); fail to fulfill (-)

Serbin
(simulated
location
(√)
(√)
(√)
(p)
(-)
(√)
(√)
(p)
(√)
(-)
6(√)
2(p) 2 (-)

Table 2 summarizes the extent of compatibility of each of the two churches to the hot-humid climate of south
central Texas along the "design with climate" guidelines for this region. This is the actual location of the church
in Serbin, and the simulated location for the other in Kotitz (as if built in Texas). The buildings were rated in the
same manner as in Table 1. The results of this analysis show that these churches did not meet 70%-80% of the
criteria for thermal comfort in hot humid climate; 10%-20% partially fulfilled; and only 10% fully fulfilled. Thus, it
can be concluded that the Wendish immigrants did not modify their new church to accommodate the harsh
summers of Texas and perpetuated the architecture of their original church in Kotitz, which fits better the cold
climate of Germany.
Table 2: Morphological analyses of the churches along accepted "design with climate" guidelines for hothumid climate region of South Central Texas
Design
guidelines

Specific
criteria

Natural ventilation

orientation (S or SE)
a crawl space under building
maximize ratio openings/walls
ceiling (higher than 10')
roof (low pitch gable or hipped)
shade the building
covered porches, porticoes
shutters
white color
lightweight materials (wood)

Protect from sun & rain

Construction materials
Total

Kotitz
(simulate
d
location)
(-)
(-)
(-)
(√)
(-)
(-)
(-)
(-)
(p)
(-)

1(√)
1(p) 8 (-)
fulfill (√); partially fulfill (p); fail to fulfill (-)

Serbin
(actual
location)
(-)
(-)
(-)
(√)
(p)
(-)
(-)
(-)
(p)
(-)
1(√)
2(p) 7 (-)

Computerized Energy Simulations
The morphological analyses show that the Wendish immigrants built their church in Serbin, Texas similar to the
church they have left behind in Kotitz, Germany. To corroborate these findings as illustrated in Tabs 1 and 2,
computerized energy simulations were conducted on the study’s two churches.
ENER-WIN (Degelman 2002) a computerized energy simulation program was utilized in the study to evaluate
the comfort level of buildings with and without Heating, Ventilation, Air Condition – HVAC systems. The
program performs an hour-by-hour energy simulation based on given climatic conditions, building descriptions
and economic data. This software includes a weather database of more than 2000 cities worldwide, an
envelope materials catalogue, and numerous user profiles based on ASHREA (American Society of Heating,
Refrigerating and Air-conditioning Engineers) energy efficiency standards.
Two modes of ENER-WIN were used in this study. The passive system mode applies mainly to structures without
HVAC. In this mode, the simulations evaluate the comfort level of the passively heated and cooled buildings.
The output of these simulations represents the deviation of the internal conditions of the building from the
designated comfort conditions. The simulation provides a summary of total operative temperatures expressed
by Discomfort Degree Hours: DDH (Al-Homoud 1994), and the percentage of the total thermal comfort out of

Proceedings of the Third International Congress on Construction History, May 2009
the occupancy hours, as well as the percentage of too cold < 68 degrees [F] and too hot > 79 degrees [F]. The
second run, the active system mode assesses the energy performance of a building with an HVAC system in
energy units and dollars (the latter is not relevant for this study). This run simulates historic buildings as if they
include an HVAC system to indicate how much energy would have been required to achieve a designated
thermal comfort in the buildings (Geva 1995; 2002a; 2002b). Results show the building's source energy (energy
consumed by the power plant to produce the total energy used by the building) in thousand BTUs per square
feet (kBtu/sq.ft.), energy loads (how much energy is required to cool or heat the building) in million BTUs
(MBTU's).
Two input files were prepared for each church including the church envelope, openings, interior and the users’
profile. One describes the church in its actual location (e.g. Kotitz, Germany or Serbin, Texas). The second file
describes the same church, but in their “transplanted” simulated location (the Kotitz church in Serbin, and
Serbin Church in Kotitz). Thus the simulations have been performed twice on each church using these input
files. The logic that underlies the utilization of the simulation program to "transplant" buildings from their actual
location to simulated locations is depicted below:
(a) If the church in the immigrants’ new location (Serbin, Texas) was built similar to the original one in Kotitz,
and did not accommodate the new environmental condition, then the changes in the comfort level and
energy performance of this church (compared to the original church in Kotitz, Germany) are a function of the
changes in climate. For example, as the winters in Texas are milder than in Europe the result will show a better
comfort level in Texas than in Europe. Similarly, we expect less comfort in the Serbin church during the summers
compared to the Kotitz church, which is situated in a milder summer. However in this comparison we include
simultaneously two changes – a change in the building (two distinct churches) and a change in climate.
(b) To avoid the confounding of changing the church and the climate at the same time, it is possible to hold
one of the variables constant and observe the direct effects of the other factor on the thermal comfort and
energy performance. Thus, we can compare the church in Kotitz in its actual location to the Serbin Church as
transplanted to Kotitz. In this case both “churches” face the same climate. If the two buildings, which were
actually constructed in different climates, behave similarly in a given climate (e.g., Germany), then it is more
likely to conclude that climate was not the main concern in their design. This analysis is further replicated when
we compare the energy performance of the two churches in Texas. That is, a comparison of the Serbin church
in Texas to the Kotitz church transplanted to Texas is drawn. If the results illustrate the same pattern of similar
performance in the warmer climate in Texas – these findings increase the robustness of the conclusion that
across two climate zones the churches operate similarly – and hence climate was not a consideration in
building these churches. Thus the immigrants built the church in the new frontier in Texas similar to the one they
have left behind in Germany. In fact these results would corroborate the morphological analysis.
(c) If on the other hand the church in Serbin was modified to account for the new climate – the above two
comparisons would suggest lack of similarity in the energy performance of the two buildings in the different
zones.
Table 3 illustrates the simulations results of the comfort level and energy performance of the two churches in
their actual location and in their simulated location. The results are reported in percentage of comfort level, in
Discomfort Degree Hours (DDH), in source energy (kBtu/sq.ft) and in MBtu of cooling and heating loads.
In Germany both churches do not demonstrate a great comfort level: the church of Kotitz exhibits 2% total
comfort out of the occupancy hours in its actual location; while the church of Serbin as transported to
Germany has 13% total comfort. In both cases it is too cold [less than 68 degrees (F)]: Kotitz in Germany: 98%,
and Serbin in Germany: 87%. Similar, the annual source energy of the church of Kotitz in its actual location
resulted in 178 kBtu/sq.ft; while the church of Serbin as transported to Germany shows 151 kBtu/sq.ft. The
heating loads of 228 MBtu in the Kotitz church in Germany and 244 MBtu in the church of Serbin as
transplanted to Germany are the major contributors.
Same levels of 40% total comfort out of occupancy hours are found in the Serbin church in its actual location
in Texas and in the church of Kotitz as transplanted to Texas. The major contributor to this discomfort is the too
hot conditions more than 79 degrees (F) (Serbin in Texas: 33%, and Kotitz in Texas: 22%). The source energy of
the Serbin church in its actual location in Texas show 154 kBtu/sq.ft; while the church of Kotitz as transplanted
to Texas demonstrates a better source energy: 79 kBtu/sq.ft. In both cases the cooling loads are the major
contributors (Serbin in Texas: 251 MBtu, and Kotitz in Texas: 38 MBtu). The plausible explanation for the better
results in energy performance of the church of Kotitz as transplanted to Texas is the number of people
worshipping in the church. While the church in Serbin was built for 600 people, the church in Kotitz was built for
100 people. Thus, the fewer number of people present in the church produces less heat gain.
These analyses illustrate that when we hold the climate conditions constant, the comfort level and energy
performance of the churches supports the notion that the immigrants built their church in Texas similar to their
original church in Kotitz, Germany and did not accommodate the new location’s condition.
This conclusion is further supported when we hold the building constant (each church is evaluated separately)
and focus on the effect of the climate zone of the buildings performance. If the buildings’ morphology is
similar, as showed – the change in climate from cold Germany to hot Texas should have the same effects for
each building. Hence in this case we compare the comfort level and energy performance of each church in
its actual location and in its simulated location. The church in Germany in its actual location shows 2% of
comfort level out of occupancy hours; and source energy of 178 kBtu/sq.ft. While the findings in its simulated
location in Texas are 40% of comfort level out of occupancy hours; and source energy of 79 kBTU/sq.ft. These
results demonstrate the milder winters of Texas fits better the church (39% of the occupancy hours too cold; 45
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MBtu heating loads) than the harsh winters of Europe (98% of the occupancy hours too cold; 228 MBtu heating
loads). The milder summers of Germany fits better the church (0% of the occupancy hours too hot; 0 MBtu
cooling loads) than the harsh summers of Texas (22% of the occupancy hours too hot; 38 MBtu cooling loads).
The results of comparing the church of Serbin in its actual location in Texas (41% of comfort level out of
occupancy hours; and source energy 154 kBtu/sq.ft) and in its simulated location in Germany (13% of comfort
level out of occupancy hours; source energy 151 kBtu/sq.ft) demonstrate again that the milder winters of Texas
fits better the church (26% of the occupancy hours too cold; 35 MBtu heating loads) than the harsh winters of
Europe (87% of the occupancy hours too cold; 244 MBtu heating loads). The milder summers of Germany fits
better the church (0% of the occupancy hours too hot; 23 MBtu cooling loads) than the harsh summers of
Texas (33% of the occupancy hours too hot; 251 MBtu cooling loads). Hence the change climate seems to
affect similarly the two structures implying that their design was not specific for a given climate zone, but rather
reflects the need to maintain the same cultural and heritage symbols, which were passed from generation to
generation.
Table 3: Annual comfort levels and energy performance of the churches in their actual location (Kotitz GR;
Serbin TX) and in their simulated locations ((Kotitz TX; Serbin GR)
Church
Comfort level
Comfort %
DDH
too cold (< 68)
DDH-C
too hot (> 79)
DDH-H
Energy performance
Kbtu/sq.ft
Cooling (MBtu)
Heating (MBtu)

Kotitz GR

Kotitz TX

Serbin TX

Serbin GR

2%
65,416
98%
65,416
0%
0

40%
15,337
39%
12,035
22%
3302

41%
14,416
26%
6316
33%
8100

13
48,493
87%
48492
0
1

177.7
0
228.47

78.5
38.31
45.32

153.5
250.78
35.5

150.8
22.71
243.8

SUMMARY AND CONCLUSION
The literature on vernacular architecture of immigrants’ churches observed that immigrants perpetuated their
homeland original church when building their churches in new frontiers. This paper introduced an empirical
investigation of this phenomenon as conducted on two churches built by Wends, an ethnic group that
immigrated from southeastern Germany to south central Texas in 1854. This examination targeted the comfort
level and energy performance of the two churches as an indicator of climatic compatibility to their
environments. The results corroborated the literature’s observation and morphological analyses showing that
indeed the Wends built their church in Texas similar to the church they have left behind in Germany. Moreover,
the findings demonstrate that building a church was not specific for a given climate zone, but rather reflects
the need to maintain the same cultural and heritage symbols of the community. It is interesting that the latter
conclusion support the notion that climate is not a factor in building a religious structure in western religions.
Finally, the paper demonstrates the utility of computerized energy simulations in the study of religious identity.
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