Module 4. Integrating with District ​& Renewable Heat ​ 	QUIZ
Unit 3. Return Temperature, ΔT, and Performance Optimisation at the Interface

1. At a district-heating interface, primary supply temperature is 72°C and primary return temperature is 48°C. What is the primary Delta T?
A. 12 K
B. 20 K
C. 24 K
D. 120 K
	Answer: C
	Explanation: Delta T = T_supply - T_return = 72 - 48 = 24 K.


2. For the same heat duty, what happens when Delta T becomes smaller?
A. Required flow decreases
B. Heat demand disappears
C. Required flow is unchanged
D. Required flow increases
	Answer: D
	Explanation: For water, P_kW ≈ 1.163 × V_m3/h × Delta T_C. For the same power, a smaller Delta T requires a higher flow rate.


3. A building needs 100 kW. Approximate the required flow at Delta T = 20 K and at Delta T = 10 K using V_m3/h ≈ P_kW / (1.163 × Delta T).
A. 4.3 m3/h and 8.6 m3/h
B. 8.6 m3/h and 4.3 m3/h
C. 1.16 m3/h and 2.32 m3/h
D. 20 m3/h and 10 m3/h
	Answer: A
	Explanation: 100 / (1.163 × 20) ≈ 4.3 m3/h; 100 / (1.163 × 10) ≈ 8.6 m3/h. Halving Delta T roughly doubles the flow.


4. Why is a lower practical return temperature usually beneficial for a district-heating network?
A. It increases the temperature difference across building emitters, improving indoor comfort
B. It can reduce required network flow, pumping demand and heat loss, and may improve source performance
C. It removes the need for metering
D. It guarantees that every heat source operates at maximum efficiency
	Answer: B
	Explanation: A low return temperature is useful, but it must be achieved without compromising comfort, DHW hygiene, safety or control stability.


5. Why should you not diagnose a fault from one low Delta T reading alone?
A. Delta T is unrelated to performance
B. A low Delta T can result from several different causes, including operating mode, load, bypass flow, excessive flow or sensor error
C. Delta T is only used for billing
D. A low ΔT reading means the building is fully satisfied and extracting heat efficiently, so no further checks are needed
	Answer: B
	Explanation: Before interpreting Delta T, confirm the measurement boundary, operating mode, heat demand, flow, power, sensor plausibility and time period.




6. Which set of observations most strongly suggests bypass flow or hydraulic short-circuiting?
A. Zero flow during confirmed heating demand
B. Low intermittent flow during zero demand, large positive Delta T and cold bypass pipework
C. High continuous flow during zero demand, very small Delta T and warm bypass pipework
D. High flow only during peak demand, large Delta T and cool return pipework
	Answer: C
	Explanation: Flow from supply to return without useful heat delivery usually produces low Delta T, elevated return temperature and wasted pumping capacity.


7. Scenario: Primary supply is 80°C, primary return is 79°C, flow is continuously high and dwelling demand is zero. What is the safest first check?
A. Check the approved schematic and bypass/keep-warm status before adjusting anything
B. Replace the heat exchanger immediately
C. Close all valves without authorisation
D. Increase the pump speed
	Answer: A
	Explanation: The reading suggests possible bypass or standby circulation, but valve changes should follow the approved design and be authorised by the responsible party.


8. Which item is a common interface-control cause of high return temperature or excessive flow?
A. Building’s emitters are oversized
B. Oversized or unstable control valve, incorrect differential-pressure setting or unsuitable standby setting
C. Insufficient network supply temperature
D. Faulty heat meter
	Answer: B
	Explanation: Interface control faults can create overflow, unstable control, bypass effects or warm standby returns.


9. What is the purpose of weather compensation in a building-side heating circuit?
A. To keep the same flow temperature all year
B. To adjust the heating supply temperature according to outdoor conditions so heat is delivered at the lowest practical temperature
C. To ensure that heating circuit always operates at maximum supply temperature.
D. to adjust the building’s heating flow rate according to outdoor temperature
	Answer: B
	Explanation: Correctly tuned weather compensation can reduce unnecessarily high temperatures during mild weather and help lower return temperatures.


10. Which sampling interval is most appropriate for investigating DHW draw events or rapid control oscillation?
A. Monthly data only
B. Annual totals only
C. Shorter interval data where technically available
D. No data is needed
	Answer: C
	Explanation: Monthly data can support billing, but rapid events such as DHW draws and oscillation require higher-resolution data.




11. Scenario: DHW outlet temperature falls below target only between 18:00 and 20:00, and differential pressure at the dwelling connection falls during the same period. What is the best interpretation?
A. The pattern proves the dwelling’s HIU plate heat exchanger is fouled, since evening DHW drops are always caused by local equipment issues
B. The timing suggests a peak-demand or pressure-related issue, but more evidence is needed before deciding whether it is local or network-wide
C. It indicates that the DHW control valve is undersized, because undersized valves typically fail only during evening usage peaks
D. It shows that the dwelling’s occupants are using unusually large amounts of hot water, overwhelming the HIU regardless of network conditions
	Answer: B
	Explanation: Check primary supply temperature, flow, valve position, differential-pressure trends and neighbouring connections; escalation may involve controls specialists or the network operator.


12. Which sequence best reflects the least-disruptive effective intervention hierarchy?
A. Replace equipment, validate data and check settings
B. Verify data and design, then repair failed components, recommission controls/balancing, optimise logic, upgrade only where justified and verify result
C. Upgrade key components first, because modern hardware typically eliminates the need for recommissioning or detailed diagnostic checks.  D. Recommission the entire system from scratch before checking any design documents or evidence, as fresh commissioning guarantees correct operation.  
	Answer: B
	Explanation: The unit emphasises fixing fundamentals first and verifying every intervention under comparable operating conditions.
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