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EKKAPHAN THEERAYUWAT : DESIGN OF SMALL VEHICLE
PROTOTYPE FOR PATIENT TRANSPORTATION. THESIS ADVISOR :

ASST. PROF. KEERATI SULUKSNA, Ph.D., 97 PP.

GOLF CART/PATIENT TRANSPORTATION/STUCTURE

Traffic jam and narrow road lane are problems for emergency vehicle to access
the accident point lately. Leading to the cause of not effective of medical care for the
injure. This research aims to design and build a prototype of small cart for transferring
the patient in condition of narrow roads. The body of cart was modified from electronic
golf cart E-Z-GO model TXT 48 FREEDOM 2011 with 1.2 m width, 2.9 m length and
1.9 m height. The cart has an infirmary width of 1.14 m length of 2 m and 1.3 m height
include basic medical appliances. Frame of the car made from square-pipe, carbon steel
and has been welded onto the chassis. The strength of the structure has been analyzed
by using finite element software. Weight of 70 kg was designed for in case of doing
CPR. The cabin has been designed for supporting three persons: driver, patient and
nurse. Payload of the prototype was designed not exceed 300 kg. There are 6 units of
8 V 170 A batteries are implemented. The body made from fiberglass. Performance
testing results found that the maximum speed was 24 km/hr, operating range 52.5 km,

brake distance approximately of 3.5 m and turning radius of 2.91 m.
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A3 4.3 ﬁmmummmﬁ’mmu

YNNI qUIIDULS

Battery Charger 48 Volts DC Hight Frequency,
Input 220 Volts AC, 50/60Hz. 8 Amps

Output 48 Volts DC at 13 Amps

Motor 48 volts DC shunt wound

Drive Train Direct motor shaft connected to transaxle pinion shaft

Electrical System 48 Volts DC, six, 8 volt deep cycle batteries

(117 minutes minimum, 170 amp-hour @ 20 hr. discharge rate)

Head Light 12 Watt
Emergency & Turning Light 12 Watt
Dipped Beam Light 10 Watt
Fog Light 10 Watt
Return Light 6 Watt
Break Light 6 Watt
Brakes Dual rear wheel mechanical self-adjusting drum brakes. Automatic single

point park brake release with self-compensating system

Dimension of Cart Overall Length 290 cm
Overall Width 120 cm
Overall Height 190 cm
Wheel Base 168 cm
Front Wheel Track 86 cm
Rear Wheel Track 98 cm

Dimension of First | Width 1.14 cm

aid Room Length 2.00 cm

Height 1.30 cm
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Vehicle Power

Power Source

48 Volts DC

Horsepower (kW) 3.0 HP (2.2 kW) Continuous
Speed Controller 250 Amps Solid State Controller
Rear Axle Ratio 12.44:1
Performance Seating Capacity 3 Person
Curb Weight 551 kg
Vehicle Load Capacity 300 kg
Outside Clearance Circle 6.48 m
Maximum Speed 24 km/hr.
Brake Distance 3.54m
Working Distance 52.5 km
Steering & Steering Self-compensating rack and pinion
Suspension Front Suspension Leaf springs with hydraulic shock absorbers
Rear Suspension Leaf springs
Service Brake Rear wheel mechanical self-adjusting drum
Parking Brake Self-compensating, single point engagement
Front Tires Pair of 18 x 8.50 - 8 (4 Ply Rated) Tires
Rear Tires Pair of 18 x 8.50 - 8 (4 Ply Rated) Tires
Body &Chassis Frame Welded steel. DuraShield™ powder coat
Body & Finish Welded steel
Standard Color White
Emergency vehicle | Siren Light 48 Watt
lighting Siren Speaker 150 Watt
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MODEL: TXT 48 FREEDOM GOLF CAR
TYPE: ELECTRIC 48V FREEDOM GOLF CAR
MODEL YEAR: 2011

Part Moc. 614265

PRODUCT SPECIFICATION

CONFIGURATION HIGHLIGHTS

TrueCeursa Technolagy: Programmatie 16 any ool course lermain, with expanded rogeneratinn braking lunction, and vehigke chargor iockou
& Sold State continucusly varable seperalety excied spoed conboler # Six B Vol Deep Cycle

® Dash mouniad deecten selecior swich (Fornaed-Neutra Rewerse] o Fulllorgus, reducad spobd Meverst

o Anb-rod back, valeredy by and plarm ® Inducive Bvolio pongor

® Programmablo regonerative braling, aconlaration and spoed ® Haadhold vehicks dagnostics. and rounds racking

Buttery Charger:  PowrWise™ 4308 high nequoncy, Rty ing compentatiag. 101 [3m) DC Cord Undenarilars Lab. (U/L) Listod, (C.5.A. Cerified)
® lnput 120 Velts AC, S080 Mz, 8 anps o Ouiput: 48 Vs DC at 13 amps

Mator: 48 Wit DS shunt wound, brazed armmature, sold coppet windings

Drive Train: Direxct motor shakt conmecled o bansade pinkon shak

Electrical System: 48 Volt DC, six, 8 voll deep cycle batieries (117 minute minksum, 170 amp-hoor @ 20 hr. dischasge ras)

Transanle: Differential with helcal geors

Brakes: Dual rear weheed mechanical sell-adping dnen brakes. Aviomuatic single point park brobe release with sell-compensaling system
piowasons S |
Oweral Length 910& 231 em) Sealing Capacy 2Perca

Oweral Width 4T0n(1i9em) Dy Wieight SS7 & (253 kg (Without Batieries)

COwerall Height (Mo Canopy) 46.50 (118.om) (Top of sieering wheel]  Curb Weight 635 I {424 kg) (Toojan T-675)

Owerall Height (With Cancgy) 680 (173 om) Vehideloodcapacly 1000 Ib (450 kg)

Wheel Base 650 n (M8 om) Quiside Chearanct Cirtle 1900 (5.8 m)

Frent Wl Track 340 i (B85 om) Spood [Lovel Geound) 145 19,5 mph (223 - 31.4 kph)

Rear Whoel Track 385097 om) Towirgy Capacey 3 Golf Cars weth Approved Permasent Tow Bar
Ground Clarance st Disa)_4Sia 11 co)
Sy Sotcnnpecsain ack 4 pica

Powett Saurce 48 Vel DC Frast Superrion Losal springst vty hydrale shock abisiber
Mstee Typo Shizai Wouad R Susptagion Loal springs vty hydraule shock abisorbors
Horsepawer (W) A0 HP (2.2 WiV} Continaces Sanvica Bratn Riear whoe! mechanical self-adjusting drem
Electrical System 48 Vot Parking Beals Sel-compessaling, singla poink angagement
Bateres (Oty, Type) Six, B Vol Deep Cyclo Front Tieos Hele-in-O 18 x 8.50 - B {4 Ply Raled)

Key of Pedal Start Pedal St Raar Ties Holg-in-Dinty 16 2 .50 - B {4 Py Rated)
Bakery Chamer 48 VDG Poweritizs ™ QE, 120 VAC, ULCSA Bedy & Chasss

Speed Contmbler 50 Amp Soid Siate Condpolder Frame Weided sieel. DuraShield™ powder coal
Drive Trin hiotoe Sk Direct Drive Body & Finish lsgeckon molded TP

Trangay Diffrerdinl weh heZeal gaary Stndarg Color Crargagny

Gaar Splecton Dasn Lisynted Forvad Nectab Rivirse

Rear Aalo Ratio 12481
N i

] U9 n.1 General Specifications



675h. o)
(171 cm)
46.5 in.
AT (118 cm)
] i
Front
45in. I'_ i N
(1.0 o) 34.0in. (86 cm)
Ground ‘_ Rear -
Clearance 38.5in. (97 cm)
66.0 in. (168 cm)
91.0in. (231 cm)

g1/ n.2 Yeyavuevessanaan

RECOMMENDED MAX RAMP RECOMMENDED MAX SIDE TILT
25% GRADE or 14° MAX 25% GRADE or 14° MAX

A 1 = s
5U9 n.3 ms"lmmqmmaawmmﬂ@aw
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TURNING CLEARANCE

DIAMETER
191t (5.8 m)

=

' Y
1 n.4 Setlaudeavessonoan il




LIFE CHARACTERISTICS

™~ TEST COMDITIONS
WAM:MIC
Dischasgs | 0267 C (A) & 3 (B0Doap O Discharge, Firal Viflage 175 Vol el
20| Cramge 1207 Of Dechare (AH) Constant Cument Same As Dischare (0267 C)
Final Like Cycls Sin i 80" Of Capacky
100 200 300 400 650D 600
CYCLE LIFE (%)

As designed for cyclic services having 4 limes longer life than
automotive balleries.

RELATIONS BETWEEN THE DEPTH OF DISCHRGE AND LIFE

TESTMM\

Tomparahurs: 30-45°C
Charge: 120% of dischasge amoun
End ol Ie: less than B0% of ralad capacity

CYCLE LIFE (Cycles)
g &8 §E B

801280 20T
L a8 L 1 1 |
50 [l ] [ %0 100
THE DEPTH OF DISCHAAGE (%)

Life of batteries is mostly affected by th depth of discharge.
Repetition of deep discharge makes the life of batteries shorten,

Technical Informatio

Direction

2 poooad precod
v & | | [=]

doop|fcoo®
kg “Ylooonlloooa"

=ad Passion of The Leader

“Tiei) STORAGE AT TE Y

gﬂ‘ﬁ .5 Electric Battery Technical Specifications
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Abstract

Golf cart is a vehicle which is widely used in present, such as passenger vehicle in golf course,
transportation between building halls, and transportation of Patient. So the deployment of golf carts
as a small patient transport vehicle, the strength and the additional attachment of the golf cart is
important. This research aims to analyze the strength of golf cart structure. The analysis using
computer simulation with finite element software. The analysis will give you an idea of the strength of
the structure that will be suitable for use as small patient transport vehicle.

Keywords: Golf cart; Patient Transportation; Finite Element Method; Structure
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