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ïìคĆด÷ŠĂ 
งćนüĉจĆ÷นĊĚöĊüĆตถčðøąÿงคŤđóČęĂĂĂกĒïïĒúąÿøšćงøถĕôôŜćóúĆงงćนĒÿงĂćทĉต÷ŤซċęงกĞćĀนดĔĀšēคøงĀúĆงคćøĆïนĚĞćĀนĆกĒñงēซúŠćđซúúŤǰ
30ǰกĉēúกøĆöĒúąกĞćĀนดนĚĞćĀนĆกตĆüøถøüöñĎšēด÷ÿćøǰ1000ǰกĉēúกøĆöǰĒúąทดÿĂïñúกćøĔชšóúĆงงćนขĂงøถตšนĒïïĄǰĔนÿõćüą
ĔนกćøĔชšงćนจøĉงøถĕôôŜćตšนĒïïทĊęĕดšóĆฒนćขċĚนนĊĚöĊตĆüถĆงทĞćดšü÷ĕôđïĂøŤกúćÿǰǰĒĀúŠงจŠć÷ĕôôŜćĔชšĒñงđซúúŤĒÿงĂćทĉต÷Ťชนĉดñúċก
đดĊę÷üĒïïĂŠĂนตĆüĕดšđóČęĂðøąจčĕôôŜćĔĀšĒïตđตĂøĊęขนćดǰ48ǰēüúตŤǰ100ǰĒĂöĒðøŤöĊนĚĞćĀนĆกตĆüøถǰ750ǰกĉēúกøĆöǰĒúąนĚĞćĀนĆกøถ
øüöนĚĞćĀนĆกïøøทčกđทŠćกĆïǰ1300ǰกĉēúกøĆöøถตšนĒïïüĉęงĕดšนćนขċĚนēด÷öĊĂĆตøćคüćöđøĘüđฉúĊę÷ǰ30ǰกĉēúđöตøตŠĂชĆęüēöงǰĂงคŤคüćöøĎš
ทĊęĕดšจćกกćøĂĂกĒïïĒúąÿøšćงøถตšนĒïïĔนคøĆĚงนĊĚÿćöćøถðøą÷čกตŤđóČęĂóĆฒนćøถĕôôŜćøąïïÿŠงกĞćúĆงǰจąÿŠงóúĆงงćนจćก
ĒïตđตĂøĊęǰขนćดǰ12ǰēüúตŤǰ4ǰúĎกǰĒúąĒĀúŠงจŠć÷ÿŠงēüúตŤĕð÷ĆงöĂđตĂøŤđกĊ÷øŤđóČęĂขĆïชčดđóúćขĂงúšĂĔĀšขĆïđคúČęĂนĕดš 

 

Abstract 
The objective of this research is to design and build a solar electric train, which requires the roof structure 

to support 30ǰkilograms of solar cell and 1000ǰkilograms of total vehicle weight and to test the energy use 

of the prototype vehicle. ǰ In actual operating conditions, the developed prototype train has a fiberglass 

body.ǰThe power source uses a flexible single crystal solar panel to charge the battery toǰ48ǰvolts, 100ǰ
amperes, the vehicle weight is 750ǰkilograms and the total vehicle weight is 1300ǰkilograms.ǰaverage 30ǰ
kilometers per hour The knowledge gained from the design and construction of this prototype car can be 

applied to develop electric train transmission system.ǰWill send energy from 4ǰ12 -volt batteries and the 

volt supply to the gear motor to drive the shaft set of wheels to drive 

 

1.ǰïìîĞć 
กćøðøĆïตĆüขĂงøćคćนĚĞćöĆนĒúąกŢćซทĊęóčŠงÿĎงขċĚนÿŠงñú

กøąทïĔนüงกüšćงตšนทčนขĂงõćคกćøขนÿŠงĒúąïøĉกćøÿĎง
đóĉęöขċĚนǰทĞćĔĀšøćคćÿĉนคšćĒúąïøĉกćøกĘตšĂงðøĆïตĆüตćöđðŨน
úĎกēซŠǰđöČęĂóúĆงงćนđชČĚĂđóúĉงüĉęงขċĚนüĉęงúงǰกĘตšĂงĀćตĆüชŠü÷

Ķ÷ćน÷นตŤĕôôŜćķǰĒĀúŠงóúĆงงćนทดĒทนกćøĔชšนĚĞćöĆน
đชČĚĂđóúĉงǰขĆïđคúČęĂนดšü÷óúĆงงćนĕôôŜćđðŨนđทคēนēú÷ĊĒĀŠง
ĂนćคตǰกĞćúĆงđðŨนđทøนดŤขĂงทĆęüēúกǰทĊęñŠćนöćöĊĀúć÷
ÿถćïĆนýċกþćüĉจĆ÷ǰÿøšćงÿøøคŤÿĉęงðøąดĉþฐŤĒúąนüĆตกøøöǰ
Ķøถ÷นตŤĕôôŜćķǰทĊęจąđðŨนตšนĒïïĒúąóĆฒนćตŠĂ÷ĂดĂงคŤ
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คüćöøĎšÿĎŠกćøขĆïđคúČęĂนðøąđทýตćöนē÷ïć÷ðøąđทýĕท÷ǰ
4.0ǰðŦจจčïĆน÷ĆงคงöĊกćøüĉจĆ÷คšนคüšćđóČęĂĀćøąïïกćø
ทĞćงćนทĊęดĊทĊę ÿčดǰทĆĚ งคüćöðúĂดõĆ÷ǰคüćöคčšöคŠćทćง
đýøþฐýćÿตøŤĒúąกćøøĆกþćÿõćüąĒüดúšĂöǰนĂกจćกนĊĚ
öĂđตĂøŤĕôôŜćทĊęöĊกćøóĆฒนćöćจนðŦจจčïĆนนĆĚน÷ĆงöĊēĂกćÿทĊę
จąóĆฒนćđóČęĂđóĉęöðøąÿĉทธĉõćóǰúดนšćĀนĆกǰøüöถċงกćø
óĆฒนćĒøงïĉดĔĀšöĊคčณúĆกþณąตøงตćöกćøĔชšงćนĕดšöćก
ขċĚนǰ[1] 

 
2.ǰìùþฎĊĒúąงćîüĉจĆ÷ìĊęđกĊę÷üขšĂง 
2.1 ทĊęöćขĂงøถĕôôŜćóúĆงงćนĒÿงĂćทĉต÷Ť 
ǰǰǰǰǰǰǰǰǰกćøคĉดคšนǰđøĉęöจćกĒïตđตĂøĊęทĊęÿćöćøถðøąจčĕô
ĔĀöŠĕดšǰĔนøถĕôôŜćǰคĉดคšนĕดšĀúĆงðŘǰ1859 คšนคĉดēด÷นĆก
ôŗÿĉกÿŤชćüòøĆęงđýÿǰGaston Plante ĕดšคĉดคšนĒïตđตĂøĊę
ชนĉดǰตąกĆęü-กøดǰตŠĂöćðŘǰ1884 นć÷ǰThomas Parker ĕดš
คĉดคšนøถĕôôŜćคøĆĚงĒøกĔนðøąđทýĂĆงกùþǰđขćĕดšĂĂกĒïïǰ
ĒïตđตĂøĊęทĊęöĊคüćöจčĕôôŜćÿĎงǰÿĞćĀøĆïĔชšĔนøถĕôôŜćขĂงđขćǰ
นĂกจćกนĆĚนđขćĕดšÿนĔจĔนกćøÿøšćงøถทĊęöĊðøąÿĉทธĉõćóĔน
กćøĔชšđชČĚĂđóúĉงÿĎงǰđóČęĂúดคüĆนĒúąöúóĉþĔนกøčงúĂนดĂนǰ
ðøąđทýĂĆงกùþǰนĂกจćกนĊĚĔนðŘค.ý.ǰ1888 กĘ÷ĆงöĊñĎšคĉดคšน
ชćüđ÷ĂøöĆนǰFlocken Elecktrowagen ĕดšคĉดคšนøถĕôôŜćǰ
Ĕน÷čคøčŠ งđøČĂงǰøถĕôôŜćĕดšøĆïคüćöนĉ÷öĔนชŠüงðúć÷
ýตüøøþทĊęǰ19 ĔนÿöĆ÷นĆĚน÷ćนóćĀนąทĊęöĊตšนกĞćúĆงđðŨน
ĕôôŜćĕดšøĆïคüćöนĉ÷öđøĘüกüŠćตšนกĞćúĆงĂČęนėǰ[2] 
2.2ǰกćøüĉđคøćąĀŤĀćöĂđตĂøŤขĆïđคúČęĂนทĊę ĔĀšกĞćúĆงĕดš
đĀöćąÿö 
ǰǰǰǰǰǰǰǰǰǰöĂđตĂøŤจąทĞćĀนšćทĊę đĀöČĂนđðŨนĒĀúŠงกĞćđนĉด
óúĆงงćนǰēด÷đðúĊę÷นóúĆงงćนทćงกúĕðđðŨนóúĆงงćนĕôôŜć
đóČę Ă đกĘï ĔนĒïตđตĂøĊę ǰöĂđตĂøŤĒตŠ úąð øąđõทจąöĊ
úĆกþณąđฉóćąĒúąĀúĆกกćøทĞćงćนทĊęĒตกตŠćงกĆนĂĂกĕðǰ
จċงคüøđúČĂกĔชšðøąđõทขĂงöĂđตĂøŤĔĀšđĀöćąÿöกĆïงćน 
2.2.1ǰทùþฏĊจćกĒĀúŠงĂšćงĂĉงกćøĀćขนćดกĞćúĆงขĂง
öĂđตĂøŤกćøคĞćนüณĀćĒøงตšćนกćøđคúČęĂนทĊę 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ-ĀćคŠćĒøงตšćนกćøĀöčนขĂงúšĂĕดšจćกÿĎตøǰǰǰǰǰǰǰǰǰǰǰǰǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰRr =ǰKrN   
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰđöČęĂ Rr =ǰĒøงตšćนกćøđคúČęĂนทĊęǰ:[N]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰKr =ǰÿĆöðøąÿĉทธĉĝĒøงตšćนกćøĀöčน 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰขĂงúšĂǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰN =ǰĒøงðฏĉกĉøĉ÷ćทĊęóČĚนกøąทćǰกĆï 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰúšĂøถǰ:[N]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰēด÷ทĊęคŠć N =ǰmg  
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ-ĀćคŠćĒøงตšćนขĂงĂćกćýǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰRa =ǰ(ρV2CDA)/(2)ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰđöČęĂ  Ra =ǰĒøงตšćนĂćกćýǰ:[N]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰρǰ=ǰคüćöĀนćĒนŠนĂćกćýǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ:[kg/m3],(air=1.2 kg/m3)ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰCD =ǰÿĆöðøąÿĉทธĉĝĒøงตšćนĂćกćýǰǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ(Drag Coefficient)ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰV =ǰคüćöđøĘüขĂงøถĕôôŜćǰ:[m/s]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰA =ǰóČĚนทĊęĀนšćตĆดขĂงøถĕôôŜćǰ:[m2] 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ-ĀćĒøงตšćนจćกทćงชĆนǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰRg =ǰ(WG)/(100) 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰđöČęĂ Rg=ǰĒøงตšćนทćงชĆนǰ:ǰ[N]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰW =ǰนĚĞćĀนĆกøถ÷นตŤǰ:ǰ[kg]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰG =ǰđðĂøŤđซĘนตŤคüćöชĆนǰ:ǰ[%ǰ] 
 
จćกĒøงตšćนทĆĚง 3 ทĊęกúŠćüöćขšćงตšนนĆĚนÿćöćøถนćöć
üĉđคøćąĀŤĀćĒøงตšćนทĆĚงĀöดĕดšÿöกćø 
                    Rt =ǰRr+Ra+Rg 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰđöČęĂ Rt=ǰĒøงตšćนทĆĚงĀöดǰ:ǰ[N]ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĒúąคŠć RtǰทĊęĀćĕดšจćกÿöกćøขšćงตšนคČĂǰǰǰǰǰǰǰǰǰǰǰǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ972 Nǰ[3] 
2.2.2 กćøคĞćนüณĀćขนćดขĂงöĂđตĂøŤ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰจćกÿĎตøǰ Pm=ǰ(FV)/(3.6 �Kt )ǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰđöČęĂǰPmǰ=ǰกĞćúĆงขĂงöĂđตĂøŤ:ǰ[W] 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰFǰǰ=ǰĒøงขĆïđคúČęĂนทĊęตšĂงกćøđĂćชนąĒøง 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰตšćนǰ[N] 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰV ǰ=ǰคüćöđøĘüขĂงøถĕôôŜćǰ[m/s] 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰKt =ǰðøąÿĉทธĉõćóกćøทĞćงćนขĂงöĂđตĂøŤǰ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ[%] 
đóČęĂĀćคŠćกĞćúĆงĕôôŜćขĂงöĂđตĂøŤǰĒตŠจćกÿöกćøจąđðúĊę÷น
คŠćจćกǰF đðŨนǰRtǰđöČęĂĒทนคŠćĔนÿĎตøจąĕดš 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰคŠć Pmǰ=ǰ2,500 W 
ดĆงนĆĚนđóČęĂĕöŠĔĀšöĂđตĂøŤทĞćงćนĀนĆกđกĉนĕðĒúąĔĀšđกĉด
ðøąÿĉทธĉõćóđตĘöทĊęคüøđúČĂกĔชšöĂđตĂøŤทĊęĔĀšกĞćúĆงǰ 
3,000 Wǰ[4]ǰ 
2.3ǰทùþฏĊจćกĒĀúŠงĂšćงĂĉงกćøĀćคüćöđøĘüÿĎงÿčดทĊę
öĂđตĂøŤÿćöćøถñúĉตĕดš 
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ǰǰǰǰǰǰǰǰǰV=ǰ(2P/(cDA))1/3ǰǰǰจćกÿĎตøทĊęđøćÿćöćøถđĀĘนĕดšüŠć
คüćöđøĘüÿĎงÿčดจąđóĉęöขċĚนóøšĂöกĆïøćกทĊęÿćöขĂงกĞćúĆงขĂง
øถซċęงĀöć÷คüćöüŠćđöČęĂđøćđóĉęöกĞćúĆงĒðดđทŠćคüćöđøĘü
ÿĎงÿčดจąđóĉęöđðŨนÿĂงđทŠćǰดĆงนĆĚนĒöšจąตšĂงđóĉęöคüćöđøĘü
ÿĎงขċĚนĂ÷ŠćงชšćėóøšĂöกĆïกćøđóĉęöกĞćúĆงĂ÷ŠćงöĊนĆ÷ÿĞćคĆญǰ[5] 
ǰǰǰǰǰǰǰǰǰǰǰǰǰñúกćøคĞćนüณǰVǰ=ǰ(2P/(cDA))1/3 
ǰǰǰǰǰǰǰǰǰǰǰǰ=ǰ((2)(3000)/(0.29)(1.25)(1)(1.8))1/3x100/60 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ=ǰ34.917 km/h. 
3.ǰüĉíĊกćøดĞćđîĉîงćîüĉจĆ÷ 
ǰǰǰǰǰǰǰǰǰǰกćøüĉจĆ÷ทดúĂงðøąกĂïøถĕôôŜćǰǰđóČęĂýċกþć
ĀúĆกกćøทĞćงćนขĂงøถĕôôŜćǰĀúĆกกćøคĞćนüณóúĆงงćน
ĕôôŜćทĊęñúĉตจćกĒñงēซúŠćđซúúŤđóČęĂĔชš ĔนกćøชćøŤจđขšć
ĒïตđตĂøĊęĒúąคĞćนüณกøąĒÿĕôôŜćจćกĒïตđตĂøĊęทĊęĔชšĔน
กćøขĆïđคúČęĂนǰøüöถċงกćøคĞćนüณĂĂกĒïïøąïïÿŠงกĞćúĆง
ขĂงøถĕôôŜćĔĀšđĀöćąÿöǰซċęงĕดšทĞćกćøđกĘïøüïøüöขšĂöĎúǰ
ēด÷ĒïŠงขĆĚนตĂนกćøดĞćđนĉนงćนĕดšดĆงนĊĚ 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.ñúกćøดĞćđîĉîงćî 
ǰǰǰǰǰǰǰǰǰǰ4.1 ตćøćงขšĂöĎúกćøĂĂกĒïïöĂđตĂøŤĕôôŜć

กøąĒÿตøง 
 

ขšĂöĎú ðøĉöćณ ĀนŠü÷ 
นĚĞćĀนĆกøถĕôôŜćĒúą
ñĎšขĆïขĊę 1300 Kg 

ĂĆตøćđøĘüทĊęĂĂกĒïï 30 Km/h 
óČĚนทĊęĀนšćตĆดขĂง
กćøขĆïขĊę 1.8 m2 

øĆýöĊúšĂ 0.18 m 
ÿĆöðøąÿĉทธĉĝĒøงตšćน
Ăćกćý 0.03 - 

จĞćนüนôŦนđôŚĂงขĆï
öĂđตĂøŤ 10 ôŦน 

จĞćนüนôŦนđôŚĂง
đóúćÿŠงกĞćúĆง 38 ôŦน 

øĆýöĊđôŚĂงทšć÷ 0.08 m 
ðøąÿĉทธĉõćóกćøÿŠง
กĞćúĆงทĊęĂĂกĒïï 90 % 

öčöĂงýćคüćöúćด
ชĆน 2 Ăงýć 

คüćöกüšćงขĂง
øถĕôôŜć 1 m 

คüćö÷ćüขĂง
øถĕôôŜć 2.7 m 

 
ēด÷กćøจŠć÷กøąĒÿตøงǰขนćดǰ48Vǰēด÷ĔชšĒïตđตĂøĊęขนćดǰ
12V 100A จĞ ćนüนǰ4ǰúĎก ǰĔĀš กĆïชč ดขĆïöĂđตĂøŤĒúą
öĂđตĂøŤขนćดǰ3KWǰĒúąจŠć÷ĕôขนćด 12V 
 
4.2ǰñúกćøทดúĂงðฏĉïĆตĉจćกกćøĔชšงćนจøĉง 
ǰǰǰǰǰǰǰǰǰǰจćกñúกćøดĞćđนĉนกćøทดúĂงēด÷กćøüĆดคüćöđøĘüǰǰ
ĔนกćøĀćคŠćøąïïÿŠงกĞćúĆงขĂงĂĆตøćกćøđøŠงēĀúดขĂงกćø
ทดúĂงēด÷Ĕชšคนēด÷ÿćøǰทĊęนĚĞćĀนĆกøüöขĂงñĎšēด÷ÿćøĂ÷ĎŠทĊęǰ
70ǰกĉēúกøĆöēด÷ĒÿดงกćøคĞćนüณĂĆตøćกćøđøŠงตŠĂüĉนćทĊǰ
ēด÷นĚĞćĀนĆกøถĂ÷ĎŠทĊęǰ750ǰกĉēúกøĆöǰ 
 

กĞćĀนดúĆกþณąขĂงøถĕôôŜć 

ýċกþćชนĉดขĂงöĂđตĂøŤ 
 

กćøคĞćนüณĀćขนćดกĞćúĆงöĂđตĂøŤขĆïđคúČęĂนทĊę
Áหมµะสม 

ĂĂกĒïïชčดöĂđตĂøŤđóČęĂĔĀšĕดšคüćöđøĘüทĊę 
ǰ30ǰกĉēúđöตøตŠĂชĆęüēöง 

 

ทดúĂงจĆïคüćöđøĘüÿĎงÿčดĒúąĂĆตøćกćøđøŠงจćก
Ā÷čดนĉęงถċงคüćöđøĘüÿĎงÿčด 

 

ทดúĂงขĆïĔชšงćนจøĉง 
ถĕôôŜć 



 
 

 
\ 
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ǰǰǰǰǰǰǰǰ

 
จąĕดšคüćมđøĘüÿĎงÿčดขĂงøถĕฟฟŜćทĊęǰ34.917 กĉēúđมตøตŠĂ
ชĆęüēมงǰจćกนĚĞćĀนĆกคน4คนøüมนĚĞćĀนĆกøถĕดšทĊęǰ1,300 kgǰ
ซċęงđปŨนนĚĞćĀนĆกÿĎงÿčดทĊęĂĂกĒบบĕüšตĆĚงĒตŠคøĆĚงĒøกǰทĞćĔĀšđĀĘน
üŠćชŠüงđüúćทดÿĂบจąÿĆงđกตĕดšüŠćĂĆตøćกćøđøŠงขĂง
øถĕฟฟŜćจąúดúงตćมนĚĞćĀนĆกทĊęบøøทčกđพĉęมđขšćĕปชčด
ขĆบđคúČęĂนกĞćúĆงÿĞćĀøĆบøถĕฟฟŜćทĊęนĞćđÿนĂÿćมćøถĔชš
ขĆบđคúČęĂนøถขĆบđคúČęĂนดšü÷พúĆงงćนĕฟฟŜćทĊęคüćมđøĘü 30 
กĉēúđมตøตŠĂชĆęüēมงǰทĊęนĚĞćĀนĆกพĉกĆด 1,300 กĉēúกøĆมĕดšǰǰĒúą
ÿćมćøถĔชšพúĆงงćนĕฟฟŜćĒทนกćø 
ĔชšพúĆงงćนđชČĚĂđพúĉงĕดšǰ 
 
5.ǰÿøčðñúēคøงงćî 
ǰǰǰǰǰǰǰǰǰจćกกćøทดÿĂบนĞćมćĔชšงćนจøĉงĕดšคüćมđøĘüÿĎงÿčด
ทĊę 30 กĉēúđมตøตŠĂชĆęüēมงǰจćกÿĎตøทùþฎĊคĞćนüณĂĂกมćǰ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

กĉตตĉกøøöðøąกćý 
 งćนüĉจĆ÷นĊĚĕดšøĆบกćøÿนĆบÿนčนจćกǰมĀćüĉท÷ćúĆ÷
đกþมบĆณฑĉตǰüĉท÷ćđขตǰøŠมđกúšćǰĒúąบšćนđúขทĊęǰ64/199 
ĒขüงดĂกĕมšǰđขตปøąđüýǰกøčงđทพมĀćนคøǰ10260 
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øëĕôôŜćóúĆงงćîĒÿงĂćìĉต÷Ťķ.ปøĉญญćนĉพนธŤ
üĉýüกøøมýćÿตøŤบĆณฑĉต.ÿćขćüĉýüกøøมĕฟฟŜć
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จĞćนüนคน đüúćǰ(S) 
คüćมđøĘü
ÿĎงÿčด
(km/h) 

คüćมđøŠง 
(m/s) 

1ǰคน 4ǰüĉนćทĊ 30 a1=ǰ2.08 
2ǰคน 6ǰüĉนćทĊ 30 a2=1.39 
3ǰคน 8ǰüĉนćทĊ 30 a3=1.04 
4ǰคน 10ǰüĉนćทĊ 30 a4=0.83 
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