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Figure 1 Test of thermal conductivity of PU and

the sample
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Figure 2 Relationship between thermal
conductivity and density of PU
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Figure 3 Relationship between thermal conductivity

of PU and number of freeze-thaw cycles
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Figure 4 Freeze-thaw cycle model test setup for soils
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Figure 5 Vertical profile of the test chamber
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Figure 6 Temperature variations of the roadbed

surface in the field and the test chamber
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Figure 8 Comparison of temperature difference of each type of roadbed
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Optimization and Scheduling of Integrated Energy System in a Park with the

Use of Natural Gas Pressure Energy

LI Hongwei', CHEN Weifa', YANG Yang®, WAN Chongshan', LIU Lingyuan'

(1. School of Electrical Engineering and Information, Southwest Petroleum University, Chengdu 610500, China; 2. PetroChina Kunlun
Gas Co. , Lid. Beijing Branch, Beijing 100000, China)

Abstract; In order to make effective use of the pressure energy in the transmission and regulation process of natural
gas networks, a integrated energy system scheme involving the comprehensive use of power generation and cold en-
ergy of the natural gas pressure was proposed. Firstly, considering that natural gas pressure energy could be used
with power generation and refrigeration, a model of electricity-heat-gas-cold integrated energy system containing
natural gas pressure energy was established. Secondly, an economic optimization scheduling model with the mini-
mum daily operating cost as the objective function was proposed including the cost of power purchase, gas purchase
and equipment operation and maintenance, etc. Finally, the mixed-integer nonlinear optimization model was solved
based on MATLAB platform combined with CPLEX solver. The economy and effectiveness of the proposed model
were verified with the operation data of a real industrial park. The results showed that the operating cost of the sys-
tem could be reduced by 74. 9% compared with no natural gas pressure energy utilization, and the system could ob-
tain a good economic benefit.

Keywords: natural gas pressure energy; integrated energy systems; power generation; refrigeration; economic opti-

mization; coordinated scheduling
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Experimental on Thermal Insulation Capacity of Polymers in Roadbed of

Deep Soil-bearing Heavy Ice Layer

GUO Chengchao', DANG Peng2 , YIMING Mahemuti*, LIU Jiangang2 , WU Dong2 , WANG He’, CAO DingfengI

(1. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, China; 2. Xinjiang Communications Construction Group

Co. , Ltd. , Urumqi 830016, China; 3. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; The deep soil-bearing heavy ice layer is the extreme adverse geology, on which the construction of
roadbed will be exposed to serious frost heave, and thawing and settlement disease, threatening the safe operation of
vehicles. Polyurethane polymer (PU) material was investigated as a thermal insulation layer for roadbeds to pre-
vent freeze-thaw damage. The thermal insulation capability test of PU was conducted to analyze the effect of density
and number of freeze-thaw cycles on the thermal conductivity of PU. The model test of thermal insulation of heavy
ice layer frozen soil roadbed was carried out. The temperature distribution characteristics of ordinary roadbed, sin-
gle-layer PU board roadbed and double-layer PU board roadbed during freeze-thaw process were investigated and
the thermal insulation effect of PU board was described quantitatively. The results showed that the thermal conduc-
tivity of PU was positively correlated with its own density and the number of freeze-thaw cycles. The lower the den-
sity of PU, the more its thermal conductivity was affected by freeze-thaw cycles. The higher the density of PU, the
more its thermal insulation performance could remain stable in multiple freeze-thaw cycles. The heat flux of ordinary
roadbed was 1.7 times of single-layer PU board roadbed and double-layer PU board roadbed in the freezing process,
and 2.1 times of single-layer PU board roadbed and 2.8 times of double-layer PU board roadbed in the thawing
process. PU board had thermal insulation ability, which could lift the freezing depth of the roadbed and reduce frost
heave disease. The existence of PU could also prolong the freezing process of the roadbed and avoid thawing and set-
tlement disease. Double-layer PU board showed better thermal insulation effect than single-layer PU board.

Keywords: roads & highways; deep soil-bearing heavy ice layer; polyurethane polymer; thermal insulation struc-

ture; model test
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