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附件4-1：企业实践证明：
企业实践证明

兹有       同学（学号       ）于      年      月      日至     年     月     日在                     （单位名称）开展实践培养环节。
学生企业实践环节项目参与评分表
	序号
	项目
负责人
	项目类别（国家级/省部级/市厅级/校企合作项目）
	项目名称
	项目状态（进行中/已结题）

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


特此证明！
                              企业导师签字：     
企业盖章 ：
      年    月    日 




附件4-2：中国知识产权网检索记录
注：截图需要包含红色方框标注内容。
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附件4-3：论文SCI检索证明格式（每篇含3张截图）：
地址：https://www.webofscience.com/wos/alldb/basic-search
截图1：
注：请使用网页捕捉-捕捉局部，需要包含作者、出版日期、作者信息、文献信息（点开“查看较多数据字段”）等红色方框标注内容。
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截图2：
注：选择数据库时，请选择Web of Science核心合计数据库。
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截图3（中科院分区）：
注：点击中国科学院文献情报中心期刊分区表网页界面上期刊，截图需要显示所有中科院分区。
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附件4-4：论文EI检索证明格式（每篇含有1张截图）：
地址：https://www.engineeringvillage.com/search/quick.url
注：请使用网页捕捉-捕捉局部，需要包含作者、通讯作者信息、通讯单位信息等红色方框标注内容。
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附件4-5：论文首页格式：
注：论文首页需含有作者信息、论文发表时间信息、通讯作者标注等红色方框标注内容。如果首页缺少相应内容，请附上相应页面。如果存在共同一作和共同通讯的情况，请务必附上相关证明页面。
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附件4-6：
参会证明

兹有           同学  （学号        ）于         年         月     日至     日在             ，参加                       
                                   会议，论文题目           
                              特此证明！


                                  证明人（导师）：          
        年    月    日 
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A weather-based energy system consisting of a tri-generation unit, photovoltaics, and water-cooled
chiller is proposed here for improving the energy and environmental performance. Together with ca-
pacities of other devices, the cooling ratio, and capacities of different types of chiller are optimized to find
the ideal system configuration setting the energy and cost savings and renewable energy use as the
objectives. In addition, daily and monthly operating modes with the optimal system composition are
analyzed followed by a sensitivity analysis. The results show that increasing energy saving ratio improves
the cost saving benefits, but the renewable energy penetration rate would decrease due to lower grid
electricity consumption. The ideal system configuration in ratio optimization process has a higher gas
turbine and chiller capacity resulting in higher performance than the system with capacity optimization
process, or 2.7%, 16%, and 0.2%-unit higher of the considered indices. When increasing the specific cost of
the chiller, cost saving ratio of the ideal system decreases, while the impacts on the energy savings and
renewable energy use are lower. The analysis indicates that the price of grid electricity is the most
sensitive factor, while the influence of carbon cost is slight.

© 2022 Published by Elsevier Ltd.

1. Introduction

Weather-based energy systems (WESs) in the built environ-
ment, which accounts for almost 30% of the total energy utilization
[1), have a major potential to save fossil fuels and mitigate the
environmental issues. The WES systems often consist of a trigen-
eration unit [2] and renewable energy conversion devices
employing local renewable resources. Among the different
renewable energy resources available, solar energy can easily be
integrated with buildings due to its modularity. Solar energy is also
employed in this study.

Solar-based WESs have been subject to intensive analyses such
as thermodynamic, thermo-ecological [3], exergo-economic [4],
and other performance analyses. Due to the low energy density of
solar irradiance, tri-generation systems assisted by solar collectors
reach lower energyjexergy efficiencies. For example in Ref. [5] an
exergy efficiency of 17% was reported, and in Ref. [6] 56.5%, and 9.6%
for the energy and exergy efficiencies. However, the cost could still
be acceptable and using solar would be an environmental-friendly

* Corresponding author.
E-mail address: 101010980@seu edu.cn (J. Wang).

https://doi.org/10.1016j.energy.2022.124004
0360-5442/0 2022 Published by Elsevier Ltd.

option. In Ref. [6], a specific cost of $0.12 kWh™! for the exergy
output of electricity was reported, and $0.8 kWh! for a hybrid
system [5].

To improve the utilization of WES, system optimization is
necessary for finding more ideal system configurations. To ensure
continuous operation with high performance, the electric cooling/
heating devices of WES are often configured by optimizing the
cooling/heating ratios 6] or capacities [7]. As an example of such an
optimization (ratio optimization), a solar photovoltaics (PV)
coupled trigeneration system was optimized employing a ground
heat pump delivering 52.9% of the cooling and 22.3% of the heating
demand [6]. In another study (capacity optimization) [7], the
optimization of an integrated energy system with solar PV, thermal
collectors, and air source heat pump, yielded a 70.1% ideal energy
efficiency and 19.2% exergy efficiency. However, when using a
ground heat pump, the ground heat balance could be considered,
eg. charging heat into the ground during the cooling mode [8],
while the air source heat pumps are easily affected by the weather,
yielded lower average coefficient of performance (COP) [9,10].
Compared to these choices, a water-cooled chiller (WBC) [11] could
reach higher COP in high cooling and low heating conditions. The
type of compressors (constant frequency [12], variable frequency,
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