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ABSTRACT

A high-aceuracy gridding vehicle emission inventory is not only the foundation for developing refined emission
control strategies but a necessary input to air quality model as well. An accurate approach to the spatiotemporal
disaggregation is the key step to improving the accuracy of gridding emission inventories. The existing sparial
disaggregation method considers relatively fewer impact factors, lacking adequate correlation analysis among
impact factors. Additionally, the existing temporal disaggregation method does not correspond with the actual
travel behavior of residents. This paper proposes a multi-factor spatial disaggregation model by principal
component analysis (PCAM), based on a correlation analysis of the main impact factors. Further, a new temporal
disaggregation model is proposed based on the congestion delay index combined with the traffic flow funda-
mental model (CDITF). The results from a case study in Jinan show that the square of correlation coefficients
(RSQ) between the model- disaggregated NO; emissions based on PCAM and the monitored NO, concentration
increased by 34.4% compared to the traditional disaggregation model based on the standard road length, and the
RSQ for CO increased by 13%; the NMD and NME of the simulation results based on CMAQ model compared to
standard road length model decrease by approximately 33.7% and 35.5%, respectively. The trend of the monthly,
daily, and hourly variations of NOg and CO emissions disaggregated by the proposed temporal disaggregation
model is quite consistent with that of the monitored concentration data. The PCAM method and the CDITF
proposed in this paper are more in line with the actual si using the ¢ lative on road sections,
The vehicle emissions in Jinan are found to be concentrated in the center of each district and county and near
high-grade roads. The disaggregation results in areas with large road slopes are more realistic for considering
road slope factors. The trend of the monthly, daily, and hourly variations of NO3 and CO emissions disaggregated
by the proposed temporal disaggregation model is quite consistent with that of the monitored concentration data,
however, the monitored concentration data presents a certain degree of time lag. The proposed spatiotemporal
disaggregarion model in this paper improves the accuracy of gridding vehicle emission inventory, which is of a
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temperature prediction of indoor environment
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 Sehwd of Compater ard Comral Ergimeering, Yamal Urdversiny, Yoral, 264005, Ching

ARTICLE INFO

ABSTRACT

Keywords:

Physics-informed machine leaming
Teriperatime distribition

Mewral nefwork

Indoor thermal environment
Computational flaid dynamics (CFD)

This study explored the fast full-Aeld temperature prediction of indoor environment, which is
valuable for improving energy efficiency and indoor thermal comfort. To this end, a physies-
gulded framework of neural networks was proposed to fast predict the full-feld temperature
by integrating the numerical simulation, physical laws and sparse measured data. The proposed
framework comprised three basic components: (1) a surrogate model, (1i) a diserepancy model,
[1ii) a recovery model. First, a physics-informed neural network-hased surrogate model approx-
imating the behavier of high-fidelity simulation model was constructed to capture the trend of the
temperature evolution. Thereafter, the transfer leaming-based discrepancy model minimizing the
discrepancy between the observation and direct numerical simulation was constructed with
limited awailable observation data. Last, integrating the parameters of both surrogate and
discrepancy model, the recovery model was built to give the best and fast full-fled temperature
prediction. The proposesd approach can bridge the gap between the numerical simulation and real
waorld, The performance was validated and the results demonstrate that the proposed method
provide a better full-feld temperature prediction for the indoor environment with a small number
of measured data,

Nomenelature
I air density of the indoor environment (kg/m?)
T temperature of indoor environment (")

i Flaw velocity in axis x {(m/s)
¥ Flow velocity in axis v (m/s)
w Flow velocity in axis z (m/s)
P mean pressure of the air (Pa)
I maolecular viscosity
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