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CHAOS, FRACTAL,
PARAMETRIC

混沌、分型、参数化
——实验性设计

El Studio
Self-Urb
2×4=24，Floating Exhibition Pavilions
Aldabra Research Station
Rubix Research

El Studio
自生城市
2×4=24——漂浮展厅
阿尔达布拉研究站
计算机在设计中的探索
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EL STUDIO
EL Studio是位于阿姆斯特丹的建筑工作室，由Erno Langenberg成立于2005年。
EL Studio从事建筑实践，项目范围从建筑，到城市设计和公共艺术空间。我们的设计态度，主要是基于建筑等领域的深入研究思考、算法的设计流程、电脑编程和可持续的城市化。
我们通过定义明确的概念设计干净的作品。我们的目标是要寻求可以转化和组织复杂的现实的简单结构。

自生城市

SELf-URB

项目名称：自生城市
设计者：EL Studio
设计团队：Erno Langenberg, Isabel Cordeiro
设计类别：城市规划设计
委托人：加泰罗尼亚高级建筑研究院
设计时间：2007年9月
获奖情况：入选2007年第二届高级建筑竞赛的决赛（加泰罗尼亚高级建筑研究院）
荣获20+10+X世界建筑协会奖

城市经过6次分形迭代的生长趋势
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自生城市是个试验性项目，探寻在水面上建造漂浮城市的可能性。本项目试图通过生态手段来实现这种设想。通过计算机模型，我们制定了能在水面上广泛增长

并实现最大可持续性的城市发展战略。

本项目试图将水面开发作为城市灵活发展的方向，建造一个与陆地相连的漂浮码头，以作为漂浮预制房屋的支点，通过陆路和水路均能进入城市。通过计算机模

拟制定了这个码头景观发展和变化的基本原则。根据城市的需要，城市组成部分能在不同地点、以不同的速度扩展或收缩。与普通、静止固定的城市相比，典型

传统的城市设计与漂浮移动房屋的结合使城市发展更具灵活性和可持续性。

计划包括两个相互联系的处理系统，解决城市垃圾处理和水、能源的供给问题。住宅能实现能源的自我供给、垃圾的循环利用和水资源的清洁。塔楼作为实现住

宅主要功能的后方支援，能在不足时提供能源和水，富足时储存多余的能源和水。

每一座漂浮住宅都有两个主要组成部分：混凝土基础和轻质的上部。建筑上部是各个预制单元的综合体，如太阳能电池板、通风设备板和玻璃板。根据预想，通

过计算机辅助设计，决定组成立面的元素数量和位置。设计的最终目的是实现房屋产能最大化和耗能最小化。
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房屋立面的可能性
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Self-Urb is a research project that investigates possibilities of building on water. It tries to address this issue in an ecological manner. By using computer algorithms we define strategies of 
growth that allow a city to develop extensively over water while, at the same time, maximizing its sustainability.

This project explores the possibility of using water surfaces for flexible urban development. The project consists of a floating pier landscape connected to the mainland. The former is the 
support for prefabricated floating homes which are plugged onto this structure. 

The city is accessible both by car and by boat. The pier landscape is controlled, and simulated, by using a computer script which defines fundamental rules of growth and mutation. The urban 
fabric can grow, or shrink, at different places and at different speeds accommodating the city's needs. The combination of floating mobile homes with a customizable parametric urban design 
makes this city development extremely flexible and far more sustainable than an average sedentary city.

This plan incorporates two interconnected systems that deal with the waste and the supply of water and energy to the city. The dwellings are prepared to generate their own energy, 
recycle their waste and clean their water. The towers work as a back-up of the vital functions of the houses: in the case of a shortage, they supply drinking water and energy; in the case of 
overproduction by the houses, they store the surplus.

Each floating home consists of two main elements: a concrete base and a light top. The top consists of a combination of modular prefabricated components such as solar panels, ventilation 
panels and glass panels. The facade is designed with the help of a computer algorithm which, in accordance to the desired performance determines the amounts of each element and its 
location within the facade. The goal is to maximize the production of energy in the house while minimizing the consumption.

服务塔网络

房屋组合方式与服务塔的服务内容比例的关系

公众 公众 公众私人 私人 私人商业

房屋模度与组合方式
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服务塔与住宅的能量循环

可持续发展的住宅能源利用

3x3m预制框架

50x50cm预制瓦

框架+瓦

轻质顶层

混凝土基础

收集雨水

水清洁系统：从雨水变为
生活用水

当地水/灰水库

植物和土壤净水

收集雨水和生活废水

塔：
净水，生成能源
温室：
培育植物提供生态产物，热能传输到住户

电
饮用水
灰水/生活用水
雨水/湖水
垃圾/废水

太阳能板

通风系统

彩色板

土壤

电
饮用水
灰水/生活用水
雨水/湖水
垃圾/废水

太阳能板

太阳能锅炉

太阳能板供电

温室：热量交换，
生态产物，食物

底层土壤清洁雨水
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2×4=24—漂浮展厅 

2X4=24,
FLOATING EXHIBITION
PAVILIONS

项目名称：2×4=24 ——漂浮展厅

设计者：EL Studio

设计团队：Erno Langenberg, Joris Hekkenberg, Cor Tjepkema

设计类别：展览型建筑

建设地点：荷兰 阿尔梅尔

委托人：Architecture Center Casla Almere

设计时间：2000年

获奖情况：2000年阿尔梅尔 'Cosa Casla' 竞赛提名

样板间平面图

设计概念发展
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2 4=24是为阿尔梅尔漂浮展览会而设计的建筑厅和考古厅。每个展示厅由4部分组成，这4个漂浮单元有24种组合模式。“船体”的设计力求为每一种组合创造

特殊的空间关系，从而为每个展览厅提供最佳的环境条件。展示厅充分利用水的浮力，创造了一个灵活且魅力十足的展示空间。建筑最出彩的设计是，它由4个不

同形状的船形结构组成，并能以24种不同的方式结合，也就是4 1=24。漂浮的船形结构能随意移动，所以能实现展示厅组成单元的再组合。“船体”的外形各不

相同，所以根据每次不同的组合，展示厅的轮廓也有所改变，从而创造了一个持续变化的倒影和屋顶景观。每种组合也为内部空间创造了各种特殊的采光条件，

所以可为展览提供最优化的环境。此外，各单元能同时开展不同的活动，如可以同时进行私密阅读和公共展览活动。漂浮展厅还有一个优势：从整体分离的“船

体”能驶入阿尔梅尔城举办展览，或在湖区中央放映电影。

2x4=24 is a design project for two floating exhibition pavilions in Almere, one pavilion for architecture the other for archeology. Each of the pavilions is composed of four floating units, 
which can be assembled in 24 different configurations. The boats are designed in such a way that each configuration produces a specific spatial condition providing the best environment for 
each exhibition. The pavilion uses the qualities of floating on the water to its full potential to create a flexible attractive exhibition space. The programmatic content of the architecture pavilion 
is divided into four differently shaped 'boats' that can be combined in twenty four ways, 4x1=24. The recombination of the pavilion units is possible because the floating boats can easily be 
moved around. Since each boat has a different shape, the form of the overall pavilion changes according to each specific assemblage, creating an ever-changing silhouette and roof landscape. 
From the inside, each assemblage creates specific light conditions, this can be used to optimize the environment for each exhibition. And also, it allows for different events to happen at the 
same time, for instance, a private reading together with a public exhibition. The fact that the pavilion is floating has another advantage: by disengaging one boat from the whole, this boat can 
sail to Almere City to promote an exhibition or screen film in the middle of the lake.

船体的连接

概念发展和组合

样板间剖面图
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ALDABRA
RESEARCH
STATION

项目名称：阿尔达布拉研究站 
设计者：EL Studio
设计团队：Erno Langenberg
设计类别：研究型建筑
建设地点：塞舌尔 阿尔达布拉 
委托人：Anthon Beeke工作室, Aldabra基金会
设计时间：2007年

Aldabra is a small remote coral atoll, part of the Seychelles archipelago, listed as an UNESCO World Heritage Site. The Aldabra research station studies the uniqueness of the local 
ecological and biological conditions. The design is based on a simple cylinder constructed out of solar shades. These shades collect solar energy and provide shelter. The cylinder 
twists and bends to adjust the overall form of the building to the needs of the program and the landscape. The goal is to maximize the usage of space and minimize the impact of 
the building in the local environment. The methodology used is inspired by the theory of transformation by Thompson explores the degree to which differences in the forms of 
related animals could be described by means of relatively simple mathematical transformations.

阿尔达布拉作为地处印度洋西南部塞舌尔群岛的一处小型珊瑚礁，位置

偏远，被联合国教科文组织列入世界遗产名录。阿尔达布拉研究站主要

研究当地独特的生态和生物条件。设计以阴蔽处建造的简单圆柱体为基

础，遮光板可以收集太阳能，同时提供阴蔽的环境。旋转和弯曲的圆柱

体使建筑的总体外形适应项目和周围景观的需要。设计的目标在于最大

限度利用空间的同时，把对环境的影响降到最小。

阿尔达布拉研究站

概念发展

鸟瞰效果图
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计算机在设计中的探索

RUBIX RESEARCH

计算机是一种强大的设计工具，不仅是执行工具，

还是创新工具。我们在程序编码方面进行了很多试

验来检验计算机程序作为空间和形态设计工具的可

能性。这种方法的主要目的是使形态纯净化和合理

化：一种建立在实际功能数据基础上的美学。参数

化设计既能够避免解决复杂问题时最常用的简化问

题的处理方式，还能把握整体。我们对这样的策略

更感兴趣—根据设计整体的复杂性提出易读的解

决方案。

Python

我们使用Python进行试验，这是一种普通的程序语

言，具有极强的可读性。这种语言以开放式的群体

发展模式为基础，作为设计语言已经被成功嵌入一

系列的软件之中。

Rubix

Rubix能产生一个由很多小矩形元素构成的建筑，

并使其成为一个复杂的有机几何整体。以非重复的

方式将代表墙体或地板的矩形元素安排在建筑内。

目的在于创造一种逻辑上的混乱。但实际上，看似

杂乱的表面下有很强的组织规则。这些规则被译成

各种程序语言参数，不同的操作过程将会产生完全

不同的结果。

结构模型内部 结构模型内部

不同参数值下的结构模型
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项目名称：计算机在设计中的探索

设计者：EL Studio

设计团队：Erno Langenberg

设计时间：2006年

We believe the computer can be a powerful instrument to 
aid the design process, not only as a tool for execution, 
but also as a creative tool. Based on this proposition We 
did several experiments, exercises in scripting, to test the 
possibilities of computer programming as a tool to generate 
space and form. The main goal of this approach is to 
come to pure and legitimate forms: an aesthetic based on 
realistic functional data. A parametric approach to design 
can provide methods to deal with complexity avoiding the 
more common strategy of problem reduction, while at the 
same time keeping control of the whole. We are interested 
in strategies to translates the full complexity of a design 
situation into readable solutions.

Python

For these experiments we use Python. Python is a general-
purpose programming language, designed to be highly 
readable. The language has an open, community-based 
development model and has been successfully embedded in 
a number of software products as a scripting language. 

Rubix

The script written for the Rubix generates a volume 
consisting of small rectangular elements, resulting in 
a complex organic, geometric, whole. The rectangular 
elements, representing walls or floors, are placed in a non 
repetitive way within the volume. The goal is to create 
logical disorder. In the apparent chaos of surfaces there are 
strong ruling principles. These principles are translated into 
script parameters which, when manipulated create totally 
different results.

结构模型体
结构模型内部
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