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Fig. 1 The schematic diagram of the atomizing core of electronic
cigarette
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Tab. 1 Comparison of geometric dimension parameters between
the scaled-model experimental bench and the prototype electronic
cigarette
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Tab. 2 Comparison of working parameters of model experiment
and prototype experiment

" MG V73 & R N PIf %

gt TR s s s M
JiR T SR 18.3 3 30 P
L SIS 91.5 75 750 5P

e SR TR CORESTA (IBTJIEE?% fErhy) TAE
NS R 7 3 R e 7738, SV A 55 L, SR ) Chn

mﬁﬁ);n,mWﬁﬁzym>°E¢,memmz,wo
12 ZWARERTERIEIRE

ARYEARCL B e 45 i ) i R RSB 5 1 1
TEIRPLIE, &l 2 Pros. see & 2 E AL -
T i Ay DB A ORI T B r 7 MR ) A
HAMAR GEMARIRGERE B iR
CRFFTHRAT R « JoaRieRAC. gl K RIS (R
BFEAR 0.5 mm)  FliAs Onf BT JE A B B0 55

SIMFUE T e
e Wit w
- -
> > = I
W
- HAEMAE
5 e o 1
I phefg )
S

i
oS
okr
=
=

%;:IK%/J?
T FAEA T IR, MR NS PISRIA -
B2 BFEy REEEEHRIEE

Fig. 2 The structural schematic diagram of the scaled-model
experimental bench for electronic cigarettes
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Tab. 3 The information of instruments
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Tab. 4 The similarity relation of heating power between model experiment and prototype experiment
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2 4l PG 12.00 2.40 12 PG : VG=1: 1 (vol) 12.00 2.40
3 4l PG 17.52 3.50 13 PG : VG=1 : 1 (vol) 22.80 4.56
4 4l PG 26.60 5.32 14 PG : VG=1 : 1 (vol) 32.90 6.58
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Tab. 5 The saturation pressure parameters of PV and VG under
different temperatures
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Fig. 3 The temperature variation characteristics of coil with time
under the condition of three types of e-liquid (puffing flow rate:
18.33 mL/s, puffing time: 3 s)
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Fig. 4 The temperature variation characteristics at different
measuring points (e-liquid: PG:VG=1:1(vol), heating power: 2.40
W, puffing flow rate: 18.33 mL/s, puffing time: 3 s)
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Fig. 5 The temperature variation characteristics at different
measuring points in the three consecutive puffing experiment (A
type e-liquid, puffing time: 3 s, puffing interval: 30 s, puffing flow
rate: 18.33 mL/s)

FE = BB s, AR NIRRT SIE6
HAEHEFAT R R R TR AL R, Wik 6 P, H
RINTRIAN, A= TNESRR SR T, PR O RIE I
SRIARY) (SRS A PRI SIRTRIE A 1 SR DA 50
HE-T- 2RI PR DR BRI R Al
D+ AR BEREE AT AR A A R DL
G BEE IR



16

r ] ¥ 4R Acta Tabacaria Sinica 2020 Vol.26 No.5

3+ 6 RIFEEVEN HER LR BHRIEESF R
FRVRFREUER
Tab. 6 The prototype electronic cigarette experiment results
derived from model experimental data based on similarity criteria

TSR AL CURETAR

PEW . viimn mg A Amgls) RIS (g/m)
1.34 0.247 0.003 0.179
2.18 1.827 0.024 1.328
3.60 14.373 0.192 10.453
4.70 27.433 0.366 19.952
6.69 72.800 0.971 52.945
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Fig. 6 The temperature variation characteristics of coil under
different heating powers for three types of e-liquids (puffing flow
rate: 18.33 mL/s, puffing time: 3 s)
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Similarity experiment on temperature characteristics of e-cigarette and establishment of scaled-
model experimental platform
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Abstract: [Objective] A novel method for collecting the experimental parameters of electronic cigarette was proposed. [Method] Based
on the similarity principle, a scaled-model experimental platform was designed. The similarity experiments were carried out with various
e-liquids composed of propylene glycol (PG) and vegetable glycerol (VG) in different ratios. According to the similarity criteria of physical
parameters, the scaled-model simulation results can be converted into the experimental results of prototype electronic cigarettes. [Results]
(1) Under the same heating power and suction mode, the temperature rise rate of coil for VG was faster than that for PG. The temperature
rise rate of coil would increase with the VG content in e-liquid. (2) The temperature rise rate of coil in atomizing core was the fastest among
all measuring points, and follow by that at the interface position between coil and cotton, and that at the center of wick was the slowest. (3)
During the consecutive puffing process, the initial temperature and maximum temperature of each puffing would increase with puff number.
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