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A Study on the Thermal Analysis of the Valve
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Abstract The overall environmental regulations of the industry have been strengthened due to
environmental pollution that occurred in modern society. Therefore, R&amp:D of selective reduction
catalyst (SCR) is needed to meet these environmental regulations. This paper carried out thermal
analysis to develop the pneumatic damper valve (PDV), which is a key component of SCR system. For
thermal analysis, verification of material properties was performed first. Verification was performed
through the thermal properties test and the thermal tensile test of the specimen, and the results were
reinforced with the material properties to enhance the reliability of the thermal analysis.The heat
analysis was intended to identify thermal characteristics with PDV in total of three materials (SM400B,
SS275, SB410) applied under the conditions of use of PDV, and to confirm the structural stability of
the PDV.
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Ha 9tk FAISIAIFHIMO International
Maritime Organization)?] ¥ A FF A}
9] j7|7kA W AAASHE(NOX)2] Hi&S 44 35] At
Stal o, 2021378 HE Aeke A Tier I
£ A= A5k Stk 7189 &3FAIRI Tier [
Tier oA 7% BEHET NOxE °lslE Hj&std
71&E WHA7IE Aol 7Rs A, Tier 1T F-E+= i
717k FAY AAE F2A Aol ok A3t 7]
2 7L Stk 7R A oA = tAar|T
o] ALEEE olf= =2 YFHIE 7L FE5] o
2ol €aE&d Av7t B AR 7L e &
ofof|l A} &-g=]7] wfiolH1,2].

J8EE Z3HE A SolME A7 Mol &
£517] oA viEE= w717k W NOx ARA] A
o] A RsHA =tk vt -9 tAKIofA Bl
E5E AMIES T4AA]7]= SCR(Selective Catalytic
Reduction) A|AH] 7|& SR AFoHARE 119k A%
%= PDV(Pneumatic Damper Valve) 5 FH A&9
M- mEste] &2 $Yste] ARESEL Slth SCR Al
AEOJA #A71€9] PDVE HAMZA L= vi7]
7WAE Alojote AR EA FAT & doll kE5=
FEoloh FAITE dell &322 A% AlE2 ¥4 HEe
2 Qs wi7I7kA &, W3 Aot AlES £ st
T 2AE A

£ A7 oRt 2AE WAIsH] 'k PDV 2E A
S Qs dofdS ol Dofid] o] 4 WY i
ERE 51l Qlok 184 SCR AIARIS] PDV LS ¢
off ARl ©E PDVY dA HEgd 4gHS &
staA} shedrt. ol=fgt AXE ERlsh] flsiie &
SiA mdo] H8d A HFo] sttt Algol &
HA A 4 goll A9, Aol7t g & UeER
£ AFolA= sS4 oldel A9 A= HEE AAl
sielen, A% diE EUE 24 4= BAst] d o
Ag AASHE & A1Y 29 i8S 98 73t 84
2 IH(Ansys)S Z8oton 24 23S U
Al 4= gl PDV HAEES S84 08 gRlstairt
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Fig. 1. PDV Structure of SCR System

PDV+= Blade, Casing, Retainer, Packing Holder
2 F/35tglet. o4 EEQl PDVE AHEA Z2 73
1 CATIAE AREste] el shyith A7) Zd A4
ZoZ 1400A8t E8]H, Leakless DamperolA 71
Z 2= 1Y 5 sho|t}. RdE2 A4 ndi 5
StA AA= A

2.2 ANE THE

PDV= HAARINA o= 550T o3| #7177k
o AR LEHY & FF HYPS HolA "t o]
23 2= 238 A8 fHS +FY A4S AlSlA
AsEe A 24%= vk AlFshs 4 ofgdh ot
2hA Al 3 4] Aol 28-S arEste] & SiAR
2] 414 &olax} si3ltt. PDV s Ao 412
4 SRS A8 FHS AT 222771 350C A
650C7HA] 100T HACE AJHO] SEGAIF T HA%
Al aste] Al el 24d%E BAdstal AS5Ht
AREE Al Fig. 29 Tt

SJ% 60 ﬂ‘\ ;7 ﬁso %\

d
&

Fig. 2. Specimen dimension for tensile test
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Fig. 3. Specimen tensile test setup

Table 1. Material Property

Material SS275 SB410 SM400B

Density (Ib in™%) 0.282 0.282 0.282
350C 1.88E+5 1.67E+5 1.14E+5
mﬁi 450C 1.66E+5 1.63E+5 1.12E45
(MPa) 550C 0.62E+5 0.84E+5 0.53E+5
650°C 0.52E+5 0.57E+5 0.43E+5

Poisson’s Ratio 0.26 0.3 0.3

SIfe”nZ'ti ?nljlpda ) 250 225 235

iy | %0 | w0 |
350C 1.41E-5 1.38E-5 1.41E-5
CTE. Linear | 450T 1.46E-5 1.43E-5 1.46E-5
(o) 550°C 1.50E-5 1.47E-5 1.50E-5
650°C 1.63E-5 1.50E-5 1.563E-5
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Fig. 4. Comparison of experiment and results

(d) Comparison by material
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Fig. 5. Boundary condition of PDV
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Fig. 6. Thermal condition of PDV
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Fig. 7. Finite element mesh model of PDV
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Fig. 8. Deformation measurement point
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Fig. 9. Deformation of SS275 at 350°C
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Fig. 10. Deformation of SS275 at 450°C

Fig. 11. Deformation of SS275 at 550°C
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Fig. 12. Deformation of SS275 at 650°C
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Fig. 13. Deformation graph of Blade
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Fig. 14. Deformation graph of Retainer
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Fig. 15. Deformation shape of Blade
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Fig. 16. Thermal stress of SM400B at 450C

|- ssars

|2 smsooe

Stress (MPa)

300 350 400 450 500 550 600 650

Temperature(°C)

Fig. 17. Thermal stress graph
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