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1. List some factors that need to be taken into consideration when designing an x-ray room or department.
Location
Protective barriers
Use of adjoining rooms
2. What types of radiation do we need to protect against
1) Primary radiation
2) Scatter radiation*
3) Leakage radiation*

*Both scatter & leakage radiations are collectively known as secondary radiation
3. Define & describe the 7 factors needed to be taken in consideration when determining the shielding necessary in diagnostic x-ray installations?

a. Primary or Secondary Barriers
Primary 
Any wall to which a useful beam may be directed
Materials- Lead bonded to drywall or wood paneling
Concrete, concrete block or brick
4” of masonry is equivalent to 1/16” of lead

Secondary
Less thick than primary barriers
Materials- Lead often not required
4 x 5/8” drywall
For control booth, 4 thicknesses of drywall and ½” plate glass often all that is needed

b. Distance from the radiation source
Distance between the nearest point of area to be shielded & main position of the tube
To adjacent room occupied not just to inside wall of x-ray room
Often best to put tube in the middle of the room,
If positioned close to the wall, extra care to protect from leakage



c. Occupancy factor of the area (T)
Use of the area to be protected
High use area more shielding needed than if low use area
Time of occupancy (T) the determining factor 

	Complete the Occupancy Factors as per SC 35

	T = 1

	Administrative offices and receptionist areas, laboratories, pharmacies and other areas fully occupied by an individual, attended waiting rooms, children’s indoor play areas, adjacent X-ray control room, living quarter

	T = 1/2
	Rooms used for patient examinations and treatments

	T = 1/5
	Corridors, patient rooms, staff lounges, staff rest rooms

	T = 1/8
	Corridor doors

	T = 1/20
	Public toilets, unattended vending areas, storage rooms, outdoor areas with seating, unattended waiting rooms, patient holding areas

	T = 1/40
	Outdoor areas with only transient pedestrian or vehicular traffic, unattended parking lots, vehicular drop off areas (unattended), attics, stairways, unattended elevators, janitor’s closets




d. Controlled or Uncontrolled area

Controlled 

Hospital area occupied by workers who have been trained in radiation safety procedures & who wear radiation monitoring devices

Uncontrolled 

Area in which member of the general public may be found
Individuals who are not trained to work with radiation

e. Workload (W)

Level of radiation activity in a room per week
Greater workload (activity) means more shielding needed
W is expressed in mA minutes per week

f. Maximum & average tube potential & output

KVp is used to measure penetrability
Can go as high as 150 kVp, but mostly around 75 kVp
Constant operation assumed at higher kVp to be safe





g. Use factor (U)

Amount of time the useful beam is directed towards is particular barrier

	Complete the Use Factors as per SC 35

	Primary Barrier

	U = 1
	Floors of radiation rooms, walls containing a vertical image receptor; any other walls, doors, or ceiling areas routinely exposed to the direct radiation beam

	U = 1/4
	Doors and wall areas of radiation rooms not routinely exposed to the direct radiation beam

	U = 1/16
	Ceiling areas of radiation rooms not routinely exposed to the direct radiation beam

	Secondary Barrier

	U = 1
	The use factor for secondary protective barriers is always taken to be 1
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