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Abstract: With the popularization of gas engine-driven heat pumps, their emission standards are becoming more and more
strict. Thus, the influences of gas consumption, excess air coefficient and engine speed on the flue gas emissions from gas
engine-driven heat pumps under steady operation condition are studied in a flue gas emission experiment. The results show
that the w (NO,) and flue gas temperature show upward trends with the increase of natural gas consumption, while
increasing excess air coefficient can reduce the w (NO,) and keep the w (CO) at a low level. From the point of view of
reducing pollutant emissions, the excess air coefficient should be kept at around 1.40. With the increase of engine speed,
both w(NO,) and w(CO) decrease at first and then increase with their minimum values occurring at a speed of 1 250 r/min
or so, and the flue gas temperature shows a positive linear relationship with the engine speed.
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Fig.1 Structure of the GHP
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Table 1 Main parameters of the engine Table 2 Components of natural gas
ZH HufH ik HfH/% 4153 Hift/%

RNk 4 @(CH,) 95.20 e(CH,,) 0.03

A% /mm 88 @(C,H,) 2.24 e(N,) 1.16

F7#%/mm 90 @(C,H,) 0.24 @(CO,) 0.86

He /L 2.189 @(CH,) 0.10 ¢(0,) 0.09

ZEIVIEN o 3) ‘ B ] \ ‘

A (e min) 1 850 8 HE P AR 23 B A R R BE o il e B e
L2 R S L e R T 0 K AR 0 3

AR TEMRE A DB B i e =, R pu100 i B AL AR 0 S KR B
TR, ROk co,NO,,0, BT IR S HOLE 3.
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Table 3 Specifications of the measuring instruments

HE=EPE R 244 i (i3
R T TYLZ-G6 PR/ (0 0.250~10.000 +0.150(1.54%)
ML g T LDG-SUP K/ (m?h ™) 1.400~14.000 +0.063(0.54%)
e e LA SIN-WZPK KL/ C 0~200.0 £0.3

©(0,)/% 0~25.0 +0.2
w(CO)/% 0~1.00 8 +5%
UMY oeto 350 (€O, /% 0~50 +0.3+1401%
w(NO,) /% 0~0.05 +0.000 5
w(NO)/% 0~0.40 5%
JH AL C -200.0~1 370.0 +0.4
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RS ARG T B i as R
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o #(0.)-05¢'(C0O) - 0.5¢'(H,) = 2¢'(CH,) (1)
'(NL) - #(N,)(¢'(RO,) + ¢'(CO) + ¢'(CH,))
¢(CO,) + ¢(CO) + > me(C,H,) + ¢(H,S)
A 1:0(N,),0(CO,),¢(CO), @(C,H,), o(H,S) 75l yoyx—2L (4)
A 2 RS B R BN B 0 (N,), ¢'(0,), 21 - ¢'(0,)
@' (H.), ¢ (RO,), ¢/ (CO), ' (CH,) 4 S ot 4% D3 PSR, B RS BT
KRS BT m S G H 1 C R T4 3] 0(0,)=0 B} ,w (CO) BY A X 1% 22 K +6. 36%,
B R OB s xR (D g (NODHIRIRTIRZE Ty <6, 86%
i . 3 HBREREHW
A Jo_¢'(0.)=0.5¢'(C0) - 0.5¢(NO) (2) 31 S EESTESHR R
o'(N,) - ¢(N,)(¢'(CO,) +¢'(CO)) MR SRR HE TR ) R AU B B R O FE A Y AR
¢(CO,)+ > me(C,H,) AU 2 B o YRR 6 76 2. 400~8. 000 m*/h
FEE S i T RS Y HE O B B, IR R B R I FE S B G 2 LT
Y=y 21 - ¢(0,) (3) HIRARLM X R M IEFERE TS AR iR
21 - ¢'(0,)’ FEANW T AR E R T E . BLA AW
Uy S B RIS RO R 0 % 0(0,)  Pearson M 240N R, R=0. 893 4, il SEME# s .
R A ] 3 ARSI AR T S HE B RS2 I . A& 3a
Hp(0,)=0f, Js b BRI AE S B3I, w(NO ) 2 b FHa .
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Fig.2 Variation curve of flue gas temperature with gas

consumption
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Fig.3 Influence of gas consumption on flue gas emission
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Fig.4 Influence of excess air coefficient on flue gas emissions
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Fig. 6 Influence of engine rotation speed on flue gas emission
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