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An experimental study of the effect of ambient temperature on CHP gas engine
performance in hot and dry climate

Ehsan Bagheri*, Mehdi Maerefat, Asgar Minaei

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-111, Tehran, Iran, e.bagheri@modares.ac.ir

ABSTRACT

In the present research, the effect of ambient temperature on a distributed generation (D.G.) gas engine generator performance in hot and dry climate
of Yazd province is studied. The gas engine is an internal combustion engine which is coupled with a 1 MW generator and engine cooling system is
performed by a fan cooler. Ambient conditions such as altitude above the sea level, temperature and humidity are strongly effective on the gas engine
performance and as a result affect the system electrical power output. In this paper, the effect of changes in ambient temperature on gas engine
performance and heat and electricity generation in summer and winter weather conditions is studied. Results show that in summer the ambient
temperature highly affects the system performance such that, in the ambient temperatures higher than 40 ©C, the electrical power output decreases
approximately 12% for every 5 °C increase in ambient temperature. In winter and ambient temperatures lower than 15 °C, the effect of ambient
temperature on the system output is less significant than summer season. In combined heat and power (CHP) cases, these changes are effective on
generated heat rate. According to results, in economic and technical evaluation of these systems the effect of ambient temperature on power and heat
generation must be considered and backup must be provided if needed.

Keywords: Distributed generation (D.G.), Gas engine, Combined heat and power (CHP)
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Fig. 1 a) Internal combustion motor and b) and fan cooler.
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Fig. 2 Schematic presentation of cooling system
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Table 2 Minimum and maximum inlet temperatures to engine in cold
and hot season

Table 1 Operating condition of cooling system
29590 (6, ST e (50 ,Shes lazin 1 Jgua

el Lo O Jlas Yo Les Tl
(LT) (H.T)
600 950 (Litr/min) soss s T o
36 81 (°C) 530 4 53555 ol sled
40 96 (°C) Lsise 3l (2o ol sloo

Sosbar 0ogy barme (slos 4 s Cal 4y oS 8 (T SiS @508
Ly 5o e Gp oy o gladad & Cod 05 Glafad 0 a5
2Bl (0 Foml Wge pled LSy

Ol 5t baeme sleo 45 55350 0,505 10 led (sl gl el 51 (S
o0 ke 4 (63955 CE g 5 19 Lgle sles il e S S Lesiinns
sy S sday ygige o ed a3l e 3 Vb S0 0 il
ol 0o Gy g6 a3 wzse Gloy sae 4 b g ool
Sy90 Wae (lp wBlioo Coeal B> g0 05,5 Gl Lo cnl S
Lo ool wslhe cdle jo 0,518 jshaieay ol> faghy o adlas
A (§9,5 S g g lgp balie slos wles 5l D5 °C 51 ol sos
525 e bl 95 g oekiis LT e a8 a5 ol gy jailes
USie sl 99°C L Lo ol a5 adbice jgize cdisS it ol (gloo
Lo i ;3 o0liiul 3550 Jo5 (8 0 Slee 4 azgi b g 3,5 walesy
S o0 395 (Sl e 4 5395 9390 4 ($39)9 Slge 9 S Lgle
5 S g byl los j5ige 5501 sl S5 cod jually cplple s
oo 5l Jgam JB Glgs bl cnl g 99 walss jaidew 4 6999 slgo
il o )38 b s

sl g bz los el 1) g 5l Bl (mie "3 S
L o9 (oo alaxdlo o5 jsbilen amd oo (i jailew 4 (63959 bl
Al sles 3 (53959 bolie slod (0 <ol 5 Lo slos (2l
e o) s oo S Mg Sl Jsie (55°0)
g a5 o plxil 40 °C iSlas e sloo B 1) oy 51 Glymsl oo i
o ad 3 Ll e Sledlbl o YL sbabes o

Spe JH cEle JoS B S bead 53 Wse faghy cnl o
el ©ypar Ageo bawg g5 Ol (omin 9 485 515 o pose
2 s ol ssbiteas Cesl ead ol (05 5 0 Jad) Lo (sloo
Slsp 5 g blie sles itls 45 ol b Lase cilize slalas
5 ASTas g o pl s a5 55 °C wss iSlas 4 Wakiis 4 6055
sl 008 (g s O Shoe Lz slod STl aales wdgs

@y oo -3
Sl bl @S 18 e 9yse Ol Jad 5o Wge 5,51 Il o
95 %C sles po juilews a4y 5995 Slgp 5 S bslie slos (il oS5
" S gl Wse 5358 ol b slas 51 (05°C ol )
&lyl 4 baxe 40 °C oYL slos ;o 098 (o0 0aplie a5 b ylan .ol o
S ale Lol Wee ads SUlg awys 12 Loys Lo i@l 5 °C
Sl azxys )0 bz Glod & s 55 (YL (Sly Sl
Syl YL

2 leme slos 31000 75 2l b 5o 55 (k) Jlo oy Jiab o

! Knock

111 390 5 G Sluwls 5 ¢ oabeds i Slhalliyn (il paS yae9s wVlie ac soze 13 o jlaid 16 095 1395 jie (e Spilso w e

[ww.SID.id


http://www.sid.ir

Obled 9 5,8k plual

Sidg @35 @Bl 3 =il 9 G2 wlejed 3T jgui Hgige Mo SHTH s bazme Sl Sl GTS Gwo

Conl S ot ge o 5SS oSt 5 il 3 5
b o

Sz e o Vb @) 4 a2 b b lales 45 55 izen

60 °C Jslax sloo s o)lgi oo ol &)lym 5l ooliiwl &jg0 50 Vb Les oS

Bl 0 et sgise b arazgi b T (@0 Gliee 5 28l cess
agSopl golaml 5 8 sla byl 5o el Casay mli 4 azgi b

A 53 Oyl g Bp g Ol bse les S oo baptan
oletiy 5l 5l Sy 30 9908 Syge Gl ol @ 4z b g ens ax3 S
g oolatwl &lim b 5 adgs sl

&xlp S

[1] S. Karimi, S. A. Behbahaninia, M. Amidpour, K. Rezapour Javaani,
A. Ansari, H. Moradian, Technical and economic evaluation of
gas-fueled combustion engine systems in distributed generation of
electricity and heat, Proceeding of the first conference of the
industry of the powerplants, Tehran, Iran, April, 2009.(in
Persian _..,s)

[2] A. Badri, A. Moradgholi, Multi purpose utilization of combined
heat and power distributed generation systems, Iran Energy,
Vol.17, No.1, pp. 41-64, 2014. (in Persian ..,

[3] S. Karimi, K. Rezapoor, R. Karami, Utilization of absorption
chiller in combined cooling, heat and power (CCHP) systems,
Proceeding of the first international conference of chillers and
cooling towers , 2010.(in Persian _.,1)

5 e b 5o Vb oo Jlas o ygige 4 (a5 5 63509 sleo Bl 2 Jguxr

S
T, sles Jilos T, cles Jilos
74 55 oS Juat
70 46 Sy b

3 oRbeS pshied jgise sl 5l esliiul (s Slwbre Gl
Wso 4 y550 ol (29,5 5 599y5 slod 5T oIl plosen S5 s
S0l & dzgi by el oad ool WU Loo s o (slimio ),
g Oy Joad jo alize o)l 0Ty §Tp lo JBlos wals sl slo
@ &g bl panie o5 jsboles il e 2 Jgor Gllas 5
ohleS jshiear 1,60 °C glos Jiho lamao (51> Jos canlie

0l ge iie Wae b a4z si b 0T (20 Gliee (Jg w503 Guals

S5 dmi -4
alides Ll il 53 55m3l5 595155 5390 05 (o oy n GRe93 Cnl o
YL Gl po a5 col Gl sataslas @l ol cwyy e oleo
oo oy Sbls aopo 12 Lo ,as Les 20l3815 °C (gljlay e 40 °C
Lo (sles a5 51 (15 °C) Loous il slos 13 (g o 55
32,5550 9,58y bamee slos (sl 36 @ azgi LI L0l oo S

G390 5 G Sl 9 £ orbieds s Slalliyn (il paiS re9s wVlie ac goze 13 o jlaid 16 095 1395 jie (e SuilSe wiae 112


http://www.sid.ir

