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中瑞零碳建筑研讨会——运营监测：以瑞士弗里森贝格低温
能源网络为例



01 The Project: Anergy Network Friesenberg

弗里森贝格低温能源网络

Introductory Short Film：https://youtu.be/DhGk2vA_vHQ?si

https://www.youtube.com/watch?v=DhGk2vA_vHQ
https://youtu.be/DhGk2vA_vHQ


The Project: Energy planning map Zurich with Anergy Network Friesenberg (V31)

项目：苏黎世能源规划图——弗里森贝格低温能源网络（V31）01



01 The Project: Anergy Network Friesenberg

弗里森贝格低温能源网络

Zurich Family Housing Cooperative (FGZ)
5’500 inhabitants
2’300 housing units (row houses / apartments) 
190’000 m2 energy reference area
35 GWh/a heat demand

苏黎世家庭住房合作社（FGZ）
5,500 名居民
2,300 套住房（排屋 / 公寓）
190,000 平方米能源参考面积
每年 35 吉瓦时的供热需求

https://www.youtube.com/watch?v=DhGk2vA_vHQ


01 The Project: Network Overview

弗里森贝格低温能源网络概览

Black: in Operation / Blue: Under Construction (9), Future Expansion (8, 10)
黑色：已投运 / 蓝色：在建（9）/ 未来扩展（8，10）

Heat Pumps
热泵

Ground storage (geothermal probes 250 m)
地下储能（地热探针 250 米）

Supply area FGZ anergy network 
FGZ 低温能源网络供能区域
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01 The Project: Functional principle

弗里森贝格低温能源网络工作原理

Anergy / Waste heat

Electrical energy

Heating

Hot water

Energy carriers
Processes 过程

Energy sources 能源来源

Consumers 消费端
Waste heat supplier
废热供应

Heat pump 热泵

Electricity 电力

Geothermal probes 地缘探针

Heating 供暖

Hot water 热水

8-26°C
60°C

30-60°C

Heating oil (fossil redundance) 燃油

低温余热和废热

电能

热能

热水



01 The Project: Functional principle

弗里森贝格低温能源网络工作原理

Digital monitoring 数字化监控

PV system 光伏系统

Summer 夏季

Winter 冬季

Heat flow 热流

Geothermal probes 地热探针

Heat pump 热泵

Heat exchangers 热交换

Anergy network (water circuit)
低温能源网络（水循环）



02 Monitoring: Setting up the Framework

监测：建立框架体系

Database

SQL / noSQL

Files 数据
CSV/JSON/XML etc.

API Endpoint

Extract
提取

Process
处理

Load
加载

Analyze
分析

Der Weg zu wertvollen Energie-Analysen
能源分析路径

Data Storage Data Cleansing Loading Process Analysis

Data are extracted from multiple 

heterogeneous sources.

数据
数据来自多个异构源。

Target data are extracted 

and processed in Python in 

compliance with data 

protection requirements and 

stored in a PostgreSQL 

Server

存储
目标数据在 Python 中提取
和处理，遵循数据保护要求，
并存储在 PostgreSQL 服务

器中。

Data are cleaned and 

standardized in Python

数据清洗
数据在 Python 中被清理并标

准化。

Loading into the target database.

加载过程
数据被加载到目标数据库。

This is where the added value of 

monitoring by the design 

engineers becomes clear: 

thanks to their technical 

understanding of the systems 

and the use of machine learning, 

valuable insights are generated 

from the data.

Date is visualized in Power BI
分析

这是设计工程师通过监控体现附
加价值的地方：凭借他们对系统
的技术理解和机器学习的应用，
可以从数据中生成有价值的洞察。
数据通过 Power BI 可视化。



02 Monitoring: The Dashboard

监测：界面

• Key Perforamce Indicators
(KPIs) at a glance

• In detail Analysis at hand

• 核心性能指标概览

• 详细分析



02 Monitoring: Keeping track of Key Performance Indicators

监测：持续跟踪核心性能指标

• The housing cooporative has 
commited itself to a CO2 Reduction
Path, which is closely monitored

• 住房合作社已承诺遵循一条二氧化碳
减排路径，并对其进行严格监测。

CO2 Emssions FGZ 
(target)
二氧化碳排放目标值

CO2 Emssions FGZ 
(actual)
二氧化碳排放实际值

CO2 Reduction path 二氧化碳减排路径
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02 Monitoring: Surveying the Energy Balance

监测：能源平衡调查

• The amount of Waste Heat from the
Datacenters should preferably be higher
than the anergy consumed by the heat
pumps on a yearly basis

• 数据中心产生的余热量在年度基础上最好
高于热泵消耗的低品位能源。

Waste Heat
废热

Oil
燃油

Electricity
电力
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Anergy
低温网络

Yearly 年度

Monthly 月度



02 Monitoring: Keeping the network temperatures in range

监测：保持网络温度在合理范围内

• The cold conductor temperature should not 
fall below 4 °C, as the anergy network is filled
with water

• 因为低温能源网络充填的是水，其冷端温度
不宜低于 4 °C。
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Cold Conductor temp.

Warm Conductor temp.

地下土壤温度

冷端温度

热端温度



02 Monitoring: Identifying anomalies

监测：识别异常

• Monitoring allows to identify
machine and man-made 
anomalies in operation. 

• 监控可以识别操作中的机器
和人为异常。
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02 Monitoring: Identifying anomalies

监测：实操仪表盘演示



PLEASE ENTER THE DOCUMENT TITLE
CONTENT TEXT HERE«An area offers greater efficiency potential through 
networking than the sum of the individually considered 
buildings.»

一个区域通过网络连接所提供的效率潜力，超过了单独考
虑各个建筑物的总和。

让我们共同打造气候中和的未来
Building a climate-neutral future together



让我们共同打造气候中和的未来
Building a climate-neutral future together

THANK YOU!

感谢您的关注!

YOUR QUESTIONS?

提问环节


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16

