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Abstract As air pollutant emission regulations are tightened worldwide to respond to climate change, the
transition from internal combustion engine vehicles to eco-friendly vehicles is rapidly progressing.
According to the government's hydrogen energy activation policy, related research is being carried out
by building charging infrastructure and supporting the localization and development of core parts for
charging facilities. In this study, the user needs for shut-off valves installed in hydrogen filling stations
were investigated through interviews, and nine needs related to emotional quality were identified. Based
on QFD, 19 design factors related to customer requirements were derived, and positive and negative
questions were asked simultaneously according to the Kano model to identify attractive, unifying, and
natural quality factors. As a result of using Kano analysis and Timko customer satisfaction coefficient,
nine attractive quality factors were confirmed, which were set as a differentiation strategy for domestic

shut-off valves in terms of marketing.
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Fig. 1. Structure of needle valve
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* Body Type : Pipeline Type
» Mounting : Pipeline
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» Connection : Pipe Thread
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« Mounting : Pipeline
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Fig. 2. Type of shut-off valve
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Fig. 3. Evolution of the concept of quality
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Fig. 5. Quality attributes of Kano model [15]
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Table 1. Kano model questionnaire format
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Question Response
@ T like it that way
@ It must be that way
1-a Functional ® I am neutral
@ 1 can live with it that way
® I dislike it
@ 1 like it that way
Dis @ It must be that way
1-b . ® I am neutral
-Functional = . .
@ I can live with it that way
® I dislike it

Table 2. Kano quality

factor evaluation

Customer Dis-functional
Requirements 1 3 5
1 Q A A A 0
2 R 1 I I M
Functional | 3 R 1 [ I M
4 R 1 I I M
5 R R R R Q
F1) *2)
1 : Like Q : Questionable quality
2 © Must A Attractive quality
3 : Don't care O : One-dimensional quality
4 : Can live with it I : Indifferent quality
5 . Dislike R : Reverse quality

M : Must-be quality
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Customer satistaction _  (O+A) )
coef ficient (A+0+M+I)
Customer dissatisfaction _ (0 +M) —1) )
coefficient (A+0+M+1)

Where,
A : Attractive quality, O : One-dimensional quality

M : Must-be quality, I : Indifferent quality
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Table 3. Customer requirements for shut-off valves

Division Customer requirements Remark
The appearance of the valve is robust| Emotional
and elegant design Quality

Design X . Emotional
Luxurious exterior surface and color .

Quality
Anti-rust exterior material
Structure that can firmly fix the valve
Easy connection of inlet and outlet
piping

Usability
Ease of gas leak testing
Weight that can be operated by one |Emotional
person Quality
The valve can be opened and closed| Emotional
with moderate force Quality
Smooth flow control performance of |Emotional
the valve Quality

Operability

Valve handle with good grip to avoid | Emotional
hand pain Quality
Appropriately sized valve handle with | Emotional
sufficient force transmission Quality
Sufficient pressure strength for the
pressure class

Safety No leakage even after repeated use
Possibility of use in outdoor
environments

Conveni - - . .| Emotional
Ease of identification of nominal size K

-ence Quality

24

Emotional
Quality

Easy identification of piping
connection direction

Indication of steering wheel operation
direction

E92 Z83to] ofojtiol Festelry. BAIAEY
2 9% 23} Table 49} ol ArhEnL 3 32714

FAFY8 4R T AL, Ao zE HARl
o7, AR B 47N, 22 B 1070, A &
g 770, Helg B 5719 aflew FYEI.

Table 4. Quality components of shut-off valves

. Quality Components
Division
Subdivision Components
A Body shape
earance
pp Handle shape
Handle color
Design Color —
Specification text color
Body surface texture
Exterior surface - -
Packing gland material
X . Pipe connection type
valve installation
o Valve fixing type
Usability -
Leak test Leak test detection hole
Product weight Weight
Open torque
Opening and Flow fine adjustment
closing action Close torque
Rotation torque
Handle grip
Operabilit
P Y Handle size
Transmission of Handle height
operating force | Handle thickness and shape
Handle material
Handle surface texture
o Stem Hardness
"
perating Stem surface finish
durability
Material compatibility
Packing gland Packing gland lock
Safety adjustment Split adjustable angle
HZS_:?;?EC Rigidity of the valve body
Ext 1
. %ema Stem Packing Material
airtightness
Product grade Nominal size mark
Model information | Product specification mark
. o Installation direction mark
Convenience |  Flow direction - -
Steering wheel direction mark
Identification Identification bar-code
bar-code
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Table 5. Composition of survey subjects

Gender

Man

Woman

Total

48

2

50

Age Group

20's 30's

40’

S

50's

Total

10

23

14

50

job duties

User Manager

Buyer

Builder

Total

32 11

5

50

1. Appearance
shape) Body shape

Like

Must
-be

Neutral

Live
with

Dislike

What if there is a
steering wheel
operation direction
indicator?

What if there is no
indication of steering
wheel operation
direction?

2. Appearance shape
> Handle shape

Like

Must
-be

Neutral

Live
with

Dislike

What if the shape of
the handle is a bar

type?

What if the shape of
the handle is not a
bar type?

Fig. 7. User survey form (partial)
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