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Fig. 1 Absorbance spectra of (a) original and (b) pre-treated

diesel samples at 25 C temperature environment
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under the environment temperature of 25 C
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Table 1 The correlation coefficients r and residual error of prediction set (RMSEP) before and after temperature modification
No temperature compensation
Environment temperature/ —10 0 10 20 30 40 50
r 0.010 5 0.181 4 0.444 1 0.666 8 0.734 2 0.370 3 0.230 4
RMSEP 44.622 8 27.368 1 14.571 8 9.949 4 8.380 4 15.407 9 21.889 9
With temperature compensation
Environment temperature/ —10 0 10 20 30 40 50
r 0.077 9 0.689 4 0.687 4 0.786 4 0.753 5 0.734 4 0.556 4
RMSEP 15.799 5 8.647 9 8.782 8 7.3237 7.966 0 7.106 2 10. 694 8
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Quick Measurement Method of Condensation Point of Diesel Based on
Temperature-Compensation Model
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Abstract Portable near-infrared (NIR) spectrometer for quick on-site measurement is an important trend in the study field of
NIR spectroscopy. However, in order to achieve quick measurement, a portable NIR spectrometer is generally not equipped with
temperature-controlled device. Therefore, the change in ambient temperature will bring a relatively large measurement error to
the predicted results. Reducing the error caused by the changes in ambient temperature is an important problem that has to be
solved before the large-scale application of portable near-infrared spectrometer in the field of quick on-site measurement. The
condensation points of diesel is an important parameter to evaluate diesel quality and temperature range for diesel application.
Development of the on-site quick measurement of condensation point can effectively reduce the cost of traditional measurement.
In the present study. the NIR spectra are collected by a portable spectrometer in the wavelength range of 950~1 650 nm for 50
kinds of diesel samples with different condensation points. The effect of changes in ambient temperature on the quantitative
analysis results is studied using one new type of NIR spectrometer. This type of spectrometer is a portable spectrometer designed
based on a digital micromirror device(DMD), which is developed for quick on-site measurement without temperature-controlled
device sample cell. Firstly, the predicting model is developed for condensation point under the condition of ambient temperature
at T,=25 °C, using based on the partial least square method. Then, the spectra measured under other ambient temperatures
(Tg=—10, 0, 10, 20, 30, 40 and 50 *C) are introduced into this model to predict the condensation point, and the relationship
between prediction error and changes in ambient temperature ( Ty — T,) is studied. The linear function fitted the relationship
between prediction error and ambient temperature. It is found that the average value of condensation point prediction error is Ac
=—0.019 8(Ty—T,). The compensation factor of environmental temperature is brought into the prediction model developed
under 25 °C, and a temperature compensation model for the change in ambient temperature is established to predict the
condensation point of diesel with NIR spectra collected under other conditions ambient temperature. The root means square error

(RMSE) of condensation point prediction at 10 “C is improved from 14. 6 to 8. 8, and the coefficient of determination increased
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from 0.4 to 0. 7. The study shows that the temperature compensation model can effectively reduce the error caused by ambient
temperature. This method can improve the time cost for developingthe model and extend the temperature range in applying a

portable NIR spectrometer.

Keywords Portable near infrared spectrometer; Temperature compensation model; Partial least square method; Condensation

point of diesel

(Received Oct. 9, 2020; accepted Feb. 25, 2021)

% Corresponding author

(HEZEHIESH) WRBEXHENEK

KIS EALT A PIIZORE , APIZORAEFEES . X AT AEZHMER 1 SO R AN ],

LM S EENES. ZOREREY . Wi R CE FENE . REGIEFZ 4.

2. MA S XRFREP EEGEE, WHMEAER, IO HEN. Ik, 458, 4ie. Hhamirs
R EE AW — A0 7 B S AP 2R, I A S ICP-AES JIf & 1 it KA B R 7
ARG OLT . PO 2T QAR WH 8 AR B ZX RAE . DU R AR E R AL E 2. 724
WO Bl A E R . ARSI R . AR AR E DR 2255 5 Z5IE RO R A T 1 A R M I RURTE S

3. AJRLJp SRR, R R s A0, IR L e iE BRI (A, 5 SO A . A4 B
AR AT ER

Ao TEANMASIF R HBMAE. BEZ. B AAE IR AR R ARG R B R
AZXE SO AR REAIEIE . AR RS E A NE S AL MAHAT S MARE: AR5
3, BRARIZIE ORI S E T AN C R R ML, AiMEinE . AR, AU, BRA S0 % ol 13 5 o 8 ¥ 4 2
figeSh s AR UCH BU A AU LA BE T . A TG 5 5 AR





