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Comparative Analysis for Calculating M ethods of HGV Emissions
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ABSTRACT: The purpose of this paper is to calculate vehicle emissions from high power and large tonnage diesel vehicle. Ac-
cording to “Guidelines for Design of Ventilation of Highway Tunnels’ and the report provided by The World Road Association
(PIARC) in 2012, the pollutant emissions of 32 t heavy-goods diesel vehicles and ventilation volume required to dilute pollut-
ants are calculated respectively, and the differences between the two calculation methods are compared and analyzed. Propose
reasonabl e suggestions for vehicle type factor and altitude factor for “Guidelines for Design of Ventilation of Highway Tunnels’.
According to the report provided by PIARC in 2012, in 0~2000 m altitude area the emissions of CO, NO, and PM from domes-
tic 32 t diesel vehicle are 88.6, 166.0 m®/(h-veh) and 84.2 m?(h-veh) respectively. The air volume flow necessary for pollutant
dilution is about 33,000 m*h if air pollution of NO, is considered. If not, 28,000 m*h is required. Combined with project ex-
perience, it is suggested the report provided by PIARC in 2012 should be the suitable method for calculating high-power and
large-tonnage HGV emissions.

KEY WORDS: high power and large tonnage; HGV; vehicle emission; ventilation

Wi EEI: 2021-06-15; f&ITHHEA: 2021-08-20

Received: 2021-06-15; Revised: 2021-08-20

EERN: Ko ® (1985—), %, AMlE, HATRIF, LERHEF@AHHF TRIZIT,

Biography: ZHANG Hong-yu (1985—), Female, Master, Senior engineer, Research focus: protection engineering design.

BIXEK: ks, T FAEGEFT LY T EZ FRSMN[I]. K& R T 42, 2021, 18(12): 019-024.

ZHANG Hong-yu, WANG Hua. Comparative analysis for calculating methods of HGV emissions[J]. Equipment environmental engineering, 2021,
18(12): 019-024.



- 20 - g HE TR

2021 4% 12 A

THJR A5 D %o i AR 4 ) ot BB AS R AR , B 250 R
MR | RNR R AT H AR R, o 22E DL 3855 kg,
W 46 [ F1 H A L, 3500 kg il 5 8 780 75 LRIV syl
MU FAESh itk | @ e Al SE 05 A & IR
A, EEA AR EES HEE, PR KR
BB SR AR L A IS RN R i A
B B & B, Kmif; (30~60 t). KINFE (221~
441 kW ), ZihRl (3~8 Bl L) i/ T Lilikiz
fig ) R S 9 4 o R R S 4 R SR )
T, b, HA SRR i 4N T s
PR K R BT ) R B R B SR AT & 4R,
Wik R KT 80t, MK T 6, 7R A4,
F2 B iz i R s S, A R AU iz
W v . B E YIS R WA R
T HE I A 2258 Rk 451 1 B 7R s i 42 AN
T ESNsk, 6 nT et TRNI A shiztr. Wi,
A7 Wb B 5 K Ty K (37 2 B AR S 3 2 75 Y HE
o G B TS e ) B T 2 KU B A BB Ik, AR
TR H R SR SRR .

1 BBRMETEMHERER

LBl BT HER) F 285 4L Y448 HC. CO. NO, Fil
WORLRY (PM), R T480 4 & SR be il B & . #R
LeByobE2E | ERERIE S, RECRE ) NO, AUk
R (PM ) A5 T 53 4291 L Rl R o7 % 4 3
BB, BRREE S SR K XA TR
W& BNz T, BRE AN RFESS, B8 A K
CO. NO,. HC Ik (PM) AR, A
TERBREE, AT RE A I ARG SR S R T . R
BT R R L IX, KA E A E R KT N, 5%
S OR V=RV T N B 7= N =9 <N T ==L e
VL s et L p TR /DA 1

2 EBKMESEMARETERE
2.1 JTGIT D70/2-02—2014 A BeRg 18

Ragitdaaml ) "t E ik

AL T 2014 A AT B4 €2 e g TEE XU TR )
AL NO, FIARZIE A= TG RM RN R, HHE

CO F-RHEf = . Ml . CO HEtE =B N
1
Oy =W'QVI “Jaoy  Ja* Faovny - o
Jivewn 'L'z::ll(Nm “fmevy)
1 X
Qko-—z;g;Eag'QCO'JZ'JA' @

fh'fiv'L'Z;::L(Nm'fm)

X Qv IR, m?s; Oco M CO HERK
T, m¥s; gy LT EARAE ) (0 A0 2 S o HE
m?/ (veh-km); geo NI HFREME) CO FuEHERK
, m¥ (veh-km); fuviy. a2l 4 . CO M40
REG fa N BEREG foonys Bl 04 CO 1Yy
R BE R fuonys fiv SRR L CO AT
L RE LOARRIBERE, m; fawn. fm 85I
CO M ZERIZE; np MECIM G ZNEL; n R AERIZES|
s N WA AR 2830 1, veh/h,

SCHDAIRAE 32 t FE AR 4 o RS e HE
i, Bl np=1, n=1. Nn=1, LRFKIRAAIRHR:

1
Oy = 3ex108 “Jaovny - Ja Ty Sivevny L Ty
(3
1
QCO:W'QCO'fa'fd'fh'fiv'L'fm 4
R A 242 it IR 2 38 0
Qreq(VI) :% (5)

K Qreq(wﬁ%’%%%ﬂ@lﬁ@%m%, ms; K A
ARV, m,

Hii g CO Fir i MU R38R -
QCO Po r 106 (6)

Qreq(CO)

KL Qregeoy MFiFE CO T KL, m¥s; d 4
CO BIMARRUKEE, cm’m®; po MARifERSIE, B
101.325 kN/m?; p Mt S KSE, kN/m?; Tyl
FRUESR, B 273 K; T MR AR, K.
2.2 tMREEWMS (PIARC) 2012 £#H A

WEHERE

PIARC 2012 4EH R 54 CO. NO,. M4 FIE
B S HEHCTUR Py 24 50 A BE T N 23 75 e A P R 2R
M. CO, NO, HEf i #iAEA N

O=qe(0) fr" fr - Jo S+ qne(V) (7)

A 0/ CO. NO, myHE#E, o/ (h-veh) Fi
MR B, m? (h-veh); ge(v,i) 4 CO. NO,
FEHE R, of (h-veh) AR B EEEHE R, mY
(h-veh); gne(v) MAERSHELIN T, m¥ (h-veh); f,
RS B IE R A IR B IEREG £ HE
FR B IE R fn A BT EABIE R AL

FiBEZ: . CO, NO, FFs K £ AN .

V=Z(nveh-Q)-ﬁ (8)

X v ONERBIS LR KER, ms; nyen N
BRI N AT 5 CadmCamb FT5 R W THR BEBR A,
glim® (2 Bk BE R DA Koo 10, m ),

SCHE DB 32 t FE ARSI 4 ], 115 TS ek
W, B nye=1, X (8) Alfafk A



§18% 51240 BRLDE A T A TS G R Tk e ST -2
I — (9 ARSI R R SR AR, R
Catm = Camp LRt 4 . BRA AT 4 AR AU IE . £ 400,

3 EMEHESROHHENER
BitH

3.1 1R#E JTG/T D70/2-02—2014( A B &
EEXIZITAN ) T E

M4 JTGIT D70/2-02—2014 ¢ /> % Wk 18 i R 531
UMY, e S 400, 2000, 3000, 4500 m
F, 43k 10 km/h B = 5990 42, 764 600 m. 3
& 0%IYIE s TS, A R TS Y HE R R
BRI IR S BN RILE L

O I % T X TN ) rh 35 Gy B EHE T
DL 2000 4E AL A, HABAR 4 2% 3 Bk R A,
2 111 BFR4EG K 2020 4F, RIETHELES, 3
AN B8 NO, 1205 G, 589 42 1 AR 2 HE s A 3 X
RSV RS R . BT AZEREBILE, AR KR

2000. 3000, 4500 m iR EE T, HiH4 . £2558
SEM ZE B M A HE R 4y i Rl 11,2, 16.6. 20.0.,
25.1 m*/h, F B TS YL HERCR: B T ok s S
3749, 5549, 6674, 8361 m’h,

3.2 RMiFHFRERKHS (PIARC) 2012 £
BARBETE

HFE B2 (PIARC ) 2012 4R H AR5 B 58 4
HUR 2004 AEAORRAS, Z 4R Al g R IR L H
FHAD FE =N 4 L B AL (Rl /NT 3.5t) A
TGS ) TS e  FEMEHEC  PRLB = E  SE i A
TR R L DX SR, R 45 IR R R 2000 m L
(75 G I HE R 1 R R

TEMEHR 0~2000 m HLIX, 458 4 10 km/h A RK
PNT7 32 t S8 eI FE N 0% i 4T3l AT, 44
(14 B8 A5 05 Yl O HE it AR R B2 ST e W o il 28 R
TSR LR 2,

F1 RE(LBBEBERZTAN) TENERSREIANENERSAIATESE

Tab.1 Exhaust pollutant emissions of diesel vehicles and the amount of air required to dilute exhaust pollutants calculated ac-
cording to “Guidelines for Design of Ventilation of Highway Tunnels’
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Tab.2 Emissions of exhaust pollutants and the amount of air required to dilute exhaust pollutants from 32 t diesel vehicles in

Europe according to the report provided by PIARC
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Tab.3 Exhaust emissions of domestic 32 t diesel vehicles and the amount of air required to dilute exhaust pollutants according to

the report provided by PIARC
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